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personnel —and the desire —to hel 
you prepare for the future. Wni¢ 
wire, cable or phone us and a com 
petent Raymond engineer will dis 


cuss your problems with you. 


CONCRETE PILE 


Enter 

Branch Offices in Principal Cities roy 

140 CEDAR STREET NEW YORK 6, spec 
SCOPE OF RAYMOND’S ACTIVITIES includes «very 1918, 


type of pile foundation —concrete, composite, precast, 
and wood. Alse caissons, construction involvin ore protec 
ship building facilities, harbor and river | ovements 


borings for soil investigation. 
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Among Our Writers 


Roserns (Vale, organized the 
ient-third” trip to Europe, which 
he transformation of the old-time 


Srant 


first 


rked 
oe oto tourist class. As a travel bureau 
eau he has traveled widely. He has 
represented the Office of Inter-American Affairs 
. Mex City, and, as special assistant of the 
ordinator Of Imter-American Affairs, has 
made frequent trips by plane to Latin American 
reput 
aarp Goutp (M.L.T. '11) for the past 15 
? a bas been identified with the program for 
sewage disposal in New York City in the capac- 


ves of Chief Engineer, Acting Deputy Com- 
eioper, and more recently as Director of 
engineering im the Dept. of Public Works, in 
charge of the design program for public build- 
0 ngs, bridges, and sewage disposal. He was 
formerly in consulting work on water supply and 
sewerage 
H MacDonatp (lowa State College, 
“BS in 04) im 1906 became highway engi- 
oeer with lowa's first highway commission, and 


io 1915 chief engineer. Under his leadership, 

g whe lowa built up one of the best highway systems in 
; the U.S. His achievements since 1919, as chief 

lans f 4 the U.S. Bureau of Public Roads (now Public 


Roads Administration), have given him an inter- 
national reputation. 
C. Huse since graduation (Cornell, 02) bas de- 


‘INts a voted himself to construction work, specializing 
"7 in dams and hydraulics, with a partiality for 


) hes grouting and foundations. Field work has car- 
anea ried him from the East to the Rockies and be- 

. vonod In addition, several years in Latin 
Victo America have given him an international outlook 


He now makes his home in Bedford, Pa. 


H. Avpen Foster has had extensive experience 
during the past 25 years on the design and con- 


S upd struction of bridges, industrial plants, hydro- 
‘ electric plants, and general hydraulic construc- 
W live tion. He was Chief of Engineering Design of the 


New York World's Fair. His experience on bridge 
foundations dates trom the construction of the 
Arlington Memorial Bridge in Washington, 
ff 7 D.C., in 1926. 

1g! 


Aurren Jones (Purdue U., '09) after railroad 

experience, in 1912 entered the employ of the 

County Surveyor of Los Angeles County as 

| draftsman. In 1934, he became County Sur- 

ou | veyor, and since 1937 has been both County 
Surveyor and County Engineer. 


Guy Ketcey (Carnegie Inst. of Tech., '14) has 
engaged in highway traffic and transportation 
m. work since the last war, in which he was a U.S. 
. Army air pilot. He served as Regional Director, 
. pua Division of Local Transport, ODT, Southeastern 
States, 1942-1943. Recently he joined the staff 
5 not ot the Port of New York Authority as Highway 
Analyst. 
hav Max K. Socma (U. of Calif.) has been with the 
City of Los Angeles, Dept. of Water and Power, 
for the past 20 years, engaged in genera) engi- 
neering, structural, architecturaf, and hydraulic 
as th design. From 1935 to 1941 he was Administra- 
sate tive Coordinator of PWA and WPA projects 
and also Contract Operating Engineer for the 
ane Water System. Since 1941 he has been Assist- 
aot Engineer of Design for the Water System. 
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Architecturally, the fine appearance of alumi- aluminum is coming through this period of f the ov 
tween Li 
num construction gives a community added curtailed maintenance with flying colors. - su 
preferres 


reason for being proud of its sewage treatment 
plant. Makes them want it kept up well. 
There’s less kick on plant maintenance costs. 

From an operating standpoint, this con- 
struction is easier to maintain. Aluminum 
is naturally resistant to corrosion; needs 
little attention to keep it good as new. And, 
where conditions are unusually severe, it 
can be given protective coatings. 


Wartime performance records show that 


Where can you use Alcoa Aluminum in 
your postwar plants? From skylights to sills, 
for decorative and utility purposes, archi- 
tects have employed aluminum to advan- 
tage. From coarse screens on through all the 
plant processes, engineers have found it 
equally valuable. Alcoa engineers will gladly 
help you determine where you can use it. 
ALumiInuM Company or America, 2127 


Gulf Building, Pittsburgh, Pennsylvania 
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south American Trade Centers Linked by Air 


By J. Stanton Rossins 
TRANSPORTATION SECTION, OF THE CoorDINATOR OF INTER-AMERICAN Arrarrs, WasHINGTon, D.C. 


the threshold of their greatest 
evolution, the evolution in (from pack horse to 


nd construction. Since the re- according to Mr. 


nt parts of the same country. The 
irplane has provided an answer to this problem, for the 
lane makes short work of mountains and forests, and it 
rosses deserts, rivers, and pathless jungles with equal 
Meacility. The airplane is now breaking down isolation 
ind sectionalism and is giving the peoples of South 
America a new unity and drawing them into a circle of 
mmon interest. 

Only five years ago one could travel from Lima, Peru, 
Paris in less time and in greater comfort than one could 
) from Lima to the 
ity of Iquitos, only 745 
niles away in a direct 
in. The hardships 

f the overland trail be- 
tween Lima and Iquitos 
were such that many 
preferred to get there 
by ocean steamer, sail- 
ing first from Lima to 
the Panama Canal, then 
wound the northern 
end of South America, 
southward to Belem at 
the mouth of the Ama- 
wn and finally 2,300 
miles up the Amazon to 
iquitos, a trip of some 
5,000 miles, requiring 
at least 30 days. But 
uow that is all changed. 
loday, planes fly be- 
‘ween Lima and Iquitos 
i a few hours. 
In some of the moun- 
‘ain republics, it is mot —¢.1.4.4. Phote 


nland transportation to 
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HE American republics are on W HILE transportation in North double the price of merchandise sent 
America progressed in slow stages from abroad. Even before the pres- 


ansportation brought about by doat, railroad, and auto to airplane, the surance charges on a ton of hardware 
» tremendous advances within (¢ransition in South America from oxcart shipped from New York to Bogota, 
ye last few years in airplane design o airplane is being made in one jump, Colombia, were frequently greater 


ublics of America have enjoyed inhabitants of rural communities who dise. It is easy to say, ‘“‘Why don’t 
hdependence, one of their most seri- have never seen trucks or trains, air- they build railroads?’ But anyone 
us problems has been the lack of planes are quite familiar. Time and_ who has traveled over the Central 
equate transportation and com- convenience as well as cost are reasons Railroad of Peru—or over the 11,000- 
ynication between neighboring given for this phenomenal growth of pas- {ft Quindo Pass in Colombia—will 
untries and even between differ- senger travel and freight movement by air. havetheanswertothat. Peru’sCen- 


unusual for the cost of CENTURIES OF RIVER TRAFFIC IN COLOMBIA ARE REPRESENTED IN THIS MEETING OF A River Boat, 
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N. W. DoucHerty 


W. L. GLenzinc 
Advertising Manager 


covered wagon, canal ent war, shipping, handling, and in- 


Robbins. To many _ than the initial cost of the merchan- 


tral Railway climbs almost straight 

up, and within the first 85 miles of its length reaches 
an altitude of nearly 16,000 ft, or three miles above sea 
level. Peru could never have built this costly railroad 
were it not for the copper mines at the top, which justi- 
fied its construction. 
South America is more than twice the size of the United 
States but in each of the republics, with the possible ex- 
ception of Argentina and Uruguay, nature has imposed 
serious physical handicaps to travel. Even Argentina, 
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HAND LaBor CONSTRUCTING A SECTION OF THE PAN AMERICAN 


HIGHWAY IN Et SALVADOR 


which has a boundary of over 2,000 miles with its neigh- 
bor Chile, has no through railroad connection with this 
neighbor at the present time. In 1934 a long section of 
the Trans-Andean Railroad was washed out, on the 
Argentine side of the pass, and has not been rebuilt; 
a highway is now used to bridge the gap. 

This railroad and three rather indifferent highways 
now cross the Andes connecting Chile with Argentina. 
These highways cross passes ranging from 10,000 to 
12,500 ft above sea level, and are blocked with snow in 
winter. Only in the extreme southern part of the Andes 
are the passes lower. 

We in the United States, if we wish to travel, have the 
choice between a 60-mile-an-hour train and a 175-mile- 
an-hour plane, 18 hours from Chicago to New York by 
train or 4*/, hours by plane, but down in the Amazon 
Valley there is no such choice. There they say, “One 
minute in a plane is equal to one hour 
on the ground or ten minutes in a plane 
is equal to a day’s journey.”’ And in 
many cases this is actually an under- 
statement for, in the rainy season, an 
oxcart does well to make 15 miles a day. 
Further, the winding, twisting nature 
of the trails in mountains and forests 
adds greatly to the total mileage. 

The distance between Sucre and 
Camira in Bolivia, for example, is 300 
miles by highway but only 135 miles 
by plane. This particular trip takes 
only 45 minutes by plane and anywhere 
from six to twelve days by road, de- 
pending on the weather. Engineers 
say that it will take five years to build 
an adequate, 276-mile highway between 
Cochabamba and Santa Cruzin Bolivia, 
and the cost will be around $7,000,000. 
It takes only a few months, however, 
to level off two or three landing fields. 
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Tue Tortuous ALINEMENT OF THE SAO PavuLo Rarmway, Brazit, Is Typical oF 
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and the cost is nominal. Planes now 
this trip with local stops in thrce how. ia 
According to Colombian officials, a pala 
ing field with the necessary bui dings » 
installations can be built for the cost gg 
miles of ordinary, hard-surfaced highs 
this is in part due to the heavy gradingal 
quired on these roads. In these Jani 
vast distances, two miles of highways 
get the traveler nowhere. For this regs 
a Colombian engineer has said it is hes 
to dot the hinterland of Colombia wig, 
or 30 strategically placed landing fields. 
it is to try to connect these communis 
with the capital by road. Roads wil} 
built eventually, of course, but he ths 
landing fields should come first. 


AIR FREIGHT ESSENTIAL 


Many mining and rubber-gathering entg 
prises of Sottth and Central America cog 
not operate without planes. The Aram, 
Mines in eastern Bolivia, for example, & 
pend on planes for transportation. (, 
can hop from the mine to La Paz in 


minutes but the trip by trail takes 15 aqme’ °° | 
These mines, says the manager, could yame?)> US" 
operate without the planes, as the cost ra dire 
building an adequate road would be me — 
than the mines are worth. 3 — 
Traveling through Ecuador from Loja to Cuenca taker "°° 
five days by trail but only 45 minutes by plane. 1h ptical g° 
distance in an air line is 90 miles and the cost of the plas ore: 


ticket is less than the mule hire for the overland rout 


. ns} ce 
One can fly from Buenos Aires to Tierra del Fueg —— 


about 15 hours, but the same trip by land and water take an 
several weeks. It is not surprising, therefore, that Latig 
American air lines carried in 1942 six and one-half times , 
many tons of cargo as the lines of the United States. Freight 
In Central America, TACA lines operate out of 23) heaper | 
small airports or landing fields, and haul freight to andggped Joa0 
from isolated mines, chicle camps, and other remotqyggo00™) 


centers. Within the last five years TACA has carrie vest 
93,000,000 Ib of air express. It takes only two hours fa 
the planes to move freight 150 miles from the north coast 
of Honduras to the capital, but before the planes came 


it took two weeks. To move chicle from the forest sta 
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vie TRAINS ARE THE ONLY AVAILABLE MEANS OF LAND TRANS- 


= PORT IN MANY SECTIONS OF SOUTH AMERICA 
+ bons to Flores, the gathering center, used to take six 
wuld sys using pack mules; it now takes 15 minutes by plane 
iene ra direct distance of 50 miles. 
be m Argentine merchants are shipping all sorts of com- 
*Mapodities by plane. A recent 2-ton plane cargo sent from 
ca tal uenos Aires to Quito contained felt hats, leather goods, 
17 ptical goods, stockings, textiles, pharmaceuticals, seeds, 
‘e vlagmmend samples of foodstuffs. The cost of this shipment, it 
| rouse said, Was no greater than ocean freight and wartime 
nen nsurance, and the goods reached their destination in four 
or instead of 40. 
owe SPECIAL COMMODITIES HANDLED 
ites. Freighting rubber out of the upper Amazon is a third 
of 2Mmmmheaper by air than by the Madeira~-Mamora Railroad, 
to an iid Joao Alberto Lins de Barros, Brazil’s Coordinator of 
remotameconomy. He also says capital at the present time should 
care « invested in air lines rather than in interior railroads. 


urs fone Tarapato Valley in Peru’s Department of San 
Martin is famous for its fine tobacco but, because of the 
camefmmmebsence of highways, the tobacco bales have had to be 
brought to the coast on muleback. This tobacco is now 
shipped by plane and it is not exposed to the weather. 

Argentine ranchers around Salta would like to ship 
iresh beef by plane to Antofagasta, Chile. The air-line 
listance between the two is 330 miles. They could 
profitably do this if planes were available. Live cattle 
are now driven across the desert and the 12,000-ft 
Socompa Pass of the Andes to reach Antofagasta. 

As the seasons in Argentina are the reverse of those in 
the United States, seed men in North America now save a 
lull year by harvesting a crop of seed in September, 
shipping it to the Argentine by plane, where September 
iS spring, plant it and harvest a new crop of seed in 
February, which is flown back to the United States, 
teaching here in time for early spring planting. 

Hundreds of other trade possibilities exist throughout 
the American republics and are only awaiting the time 
when planes, plane fuel, and other equipment become 
available. Where a large and constant volume of ship- 
ping is offered on a two-way movement, -and where 
planes of large capacity specially designed for freight 
movement are used, it has been variously estimated that 
ur freight could be profitably handled at from 15 to 25 
cents a ton-mile. This does not mean that there will be 
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LARGE VOLUMES OF FREIGHT ARE Now CARRIED BY AIRLINES TO 
AIRPORTS FAR FROM ROAD oR RAIL 


fewer shipments by steamer or by train, or that rail- 
roads or highways will cease to be built. There will be 
more railroads and more highways in South and Central 
America. The planes will only supplement the ships and 
the railroads and will never carry more than a fair per- 
centage of the total Inter-American commerce. 

But that small tonnage is the leaven of the entire mass 
—a special machine, a spare part, or a much-needed 
chemical sent by plane may often keep a whole factory or 
an entire industry from closing down. Edward Warner, 
of the U.S. Civil Aeronautics Board, says that the aver- 
age plane in the Transatlantic ferry service is now carry- 
ing 12,000 Ib, while 3,000 tons of cargo a week is now 
crossing the Atlantic by plane at an average cost of 20 
cents per ton-mile. 

Our modern world is one hundred times smaller than 
was the world of Christopher Columbus and, on the basis 
of increased speed of planes, only half as large as it was 
even in 1938. Today, we are told, no point in the world 
is more than 60 hours from New York. Small wonder 
that the Americas are taking to wings! 
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Postwar Sanitary Engineering Work 


for New York City 


Engineering and Economic Vision Shown in Paper Presented Before Sanitary Engineering 
Division at the Society's Annual Meeting 


By Ricuarp H. Gou tp, M. Am. Soc. C.E. 
Director, Drvision or ENcrneerinc, DEPARTMENT OF Pusiic Works, New York, N.Y. 


each year to provide for the construction of new 

works and for the necessary land and engineering 
costs. The idea of postwar planning for the city ap- 
parently took root in the summer of 1941, when consider- 
ation was being given to the preparation of the 1942 capi- 
tal outlay budget. It became evident then that the 
national defense program would preclude any substantial 
volume of civilian construction work during 1942. 
Whereas the 1941 capital budget was in excess of 
$81,000,000, the city Planning Commission, at the instiga- 
tion of the Mayor, made provisionin the 1942 budget for 
something over $8,000,000 for the planning of future 
public works and at the same time substantially reduced 
the funds available for construction. Later on in the 
year this budget was modified, further reducing the funds 
available for construction and increasing the funds for 
planning by over $13,000,000. By the time the 1944 
capital budget was adopted, some $32,500,000 had be- 
come available for the planning of postwar projects. 

It is thus seen that substantial funds for postwar plan- 
ning were made available within the normal framework 
of the city’s activities and at expenditures much less than 
the usual capital outlay figure. This has permitted the 
continued employment of those of our forces capable of 
design work and has given a needed boost to the engineer- 
ing and architectural professions. Above all, by assur- 
ing the complete design of a large number of needed 
works, the city is placed in a most advantageous position 
as regards postwar construction. 

The projects included in the program in every case are 
to provide only for the normal development of the city, 
and in most cases have previously been included in sched- 
ules for future work. This program includes works for 
the Department of Marine and Aviation; the Board of 
Education; the Board of Higher Education; Museums 
and Institutions; Parks and Parkways; the Board of 


I’ New York City a “capital outlay budget” is set up 


Transportation; the Department of Water Supply, Gas, 
and Electricity; the Board of Water Supply; the Borough 
Presidents (mostly for highways and sewers); and the 
Department of Public Works and sponsor departments. 


It is estimated to amornt in all to about $990,000,oy 

construction. Included in the work to be done by 4 
Department of Public Works is a program of sew 
treatment works amounting to $82,000,000. It will bese 
that while this latter is a substantial part, it is by , 
means the largest element in the city’s postwar program 


DESIGNED TO MEET SPECIFIC CONDITIONS 


For some time now a camprehensive program for sey 
age treatment has been included in the master plan | 
the city. This program calls for 17 sewage treatme 
works, although some of them will progress in staged 
Not all are shown in Fig. 1; those mentioned wil } 
referenced by a key number in parenthesis. The tot 
cost of the program as a whole is estimated at aby 
$177,000,000. Of this, six plants with a combined dd 
signed capacity of 400 mgd are now operating and treat 
ing flows in the neighborhood of 350 mgd. The operating 
works and their intercepting sewers to date have cg 
about $58,000,000. When the work now being plannef 
for postwar construction is completed, we will have s 
cured about 80%, in money value, of the entire program 
and will have increased the sewage treated from 40", ; 
85% of the total estimated production. 

The comprehensive plan along which we are working ig 
designed to meet the particular conditions of the water 
ways surrounding the city. 
the economics of construction and operation and make 
reasonable use of the natural resources of the waterways 

For example, Jamaica Bay (Fig. 1) is a shallow, land 
locked body of water having access to the ocean through 
Rockaway Inlet. It has some 25 sq miles of water area 
is dotted with islands, and upon the removal of pollutior 
will be an ideal area for recreation. A number of sources 
of gross pollution have already been removed by th 
operation of the extended Coney Island Sewage Treat 
ment Works (7, Fig. 1) and the Jamaica Sewage Treat 
ment Works (11), which was placed in operation a 
September 28, 1943. The construction of the 20t 
Ward Sewage Treatment Works (6) of 60-mgd capacity 
has progressed to a point where we expect to be able 
furnish preliminary treatment by 
sedimentation and sludge digest 
by about May 1 of thisyear. The 
completion of this plant to furnis 
treatment under the full activate 
sludge process is in the postwar pr 
gram. The only other majo 
source of pollution to Jamaica Bay 
will be removed by the constructio! 
of the 15-mgd Rockaway Plant( 
also included in the program. 

The upper East River lies at the 
meeting point of the tides coming 
in from the ocean through the 
Narrows and from Long Islan 
Sound at Throggs Neck. While 


Heap SewaGe TREATMENT 
Worxks—a Composite Air \IEW 
AND ARTIST’S RENDERING 
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substantial tidal flows 
this area, there is a rela- 
interchange with new sea 
ver, The plants built in this sec- 
, there re call for a high degree 
reatment. The three plants now 
It in this area—that is, Wards 


re art 
ughou 
elv sma 


ring 1 
bond (1), Lallmans Island (10), and 
wery Bay (12)——all furnish treat- 
ot by the full activated sludge proc- 
A similar degree of treatment 
bi) be provided in the new 120-mgd 
‘ot at Hunts Point (3) which is in 
00,009 ¢ program. Also included in the 
by in addition to the intercept- 
-sewers leading to the Hunts Point 
Ul be ant, are the East Bronx Intercept- 
shy Sewer, which will be tributary to 
present Wards Island Plant, and 
iyde areas up to the Hunts Point watershed; and 
.. Whitestone Intercepting Sewer, which will pick up 
for sey ws from Malba and Whitestone and from the remain- 
plan , areas in the Borough of Queens on the south side of 
eating v upper East River, and carry them to the present 
Stage. mans Island Plant (10). 


will The Owls Head Plant (9), with a capacity of 160 mgd, 
i! be located in Brooklyn just above the Narrows near 
th Street. Because of its proximity to the ocean and 
ned e limited site available, this will be a sedimentation 


d treat preceded by flocculation, with the possibility of 
nom ishing seasonal chemical treatment and chlorination. 
_. his plant is unique in that it will be for the most part 
anne astructed on reclaimed.land now under water. It will 
om , supported on piles and a fill deposited behind a dike of 


10% nsiderable depth. 
“ Also in Brooklyn, the 140-mgd Newtown Creek Plant 
5) will serve areas in Brooklyn and Queens now tribu- 
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NEWTOWN CREEK WorKS—PROpPOsED Layou 


FUMP AND Power Houses 


tary to Newtown Creek and the lower East River. 
Eventually the plant will be doubled in capacity to serve 
areas in lower Manhattan. The immediate purpose of 
this plant is to correct obnoxious conditions that have 
existed for a long time in Newtown Creek and to reduce 
the pollution in the lower East River. This plant will 
provide for sedimentation and will have a long effluent 
line to the East River. The first stage of the Port Rich- 
mond Plant of 10-mgd capacity (not shown in Fig. 1) 
will permit a more adequate service to areas in the cen- 
tral part of the Borough of Richmond. Later the plant 
will be enlarged to a capacity of 30 mgd to pick up the 


. remainder of its tributary area along the Narrows. 


Largest single project in the program is the addition 
of 200 mgd of capacity to the existing Wards Island Plant 
(1) and the building of intercepting sewers and tunnels to 
collect the sewage now going to the Hudson River along 
the west side of Manhattan (2) and the Bronx. The 
crosstown tunnels in this project must be driven prob- 
ably at a depth of 500 ft to avoid serious geological faults. 
North and south interceptors along the Hudson River 
will include a great deal of rock tunnel work as well as 
some difficult open-cut construction in bad ground. A 
large grit chamber must be built in Manhattan near the 
upper end of the deep syphon to Wards Island. 

Also included in the program is the completion of 
certain plants now in operation. These include the vac- 
uum filters for sludge disposal, together with additional 
chemical handling equipment at the Coney Island Plant 
(7); landscaping and roads at Bowery Bay (12) and at 
Jamaica (11); and the provision of additional sludge- 
vessel capacity to serve all the plants. 


A few comments on certain special features to be in- 
corporated in the plants now being designed, together 
with some of the new developments contemplated, may 
be of interest. Three plants are being designed for com- 
plete treatment by the activated sludge process—the 
26th Ward (6), Hunts Point (3), and the Wards Island 
Extension (1). These will incorporate the most recent 
versions of the features developed in our other plants 
during the past few years. At Hunts Point, for example, 
a three-hour aeration period will be provided together 
with provisions for ‘‘step’’ feeding at four points in the 
length of the aeration tank. The final settling tanks will 
have the point of sludge withdrawal at the opposite end 
from the sewage influent, and the effluent weirs will be 
grouped at the influent end of the tank. Sludge will be 
digested; power will be recovered from the digestion 
gases; excess sludge will be shipped to sea. Similar pro- 
visions will be made at the 26th Ward and Wards 
Island plants. 
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New Hunts Potnt SEwaGeE TREATMENT WORKS, AS VISUALIZED BY ARTIST 


The Owls Head (9) design is unique in that particular 
attention will be paid to the control of odors. The sedi- 
mentation tanks will be completely enclosed under a 
superstructure so that all air and gas from within will be 
exhausted to a high stack in the pump and power house, 
with provisions for treating these gases with ozone before 
discharge to the atmosphere. The digestion tanks are 
to have fixed covers completely sealed so that no gas can 
escape except to the gas engines or through a waste gas 
burner. A cooperative venture with the Department of 
Parks will furnish playground facilities on the large flat 
roof of the settling tanks and on the adjacent area, as 
shown in one of the photographs. 


A FUNDAMENTAL ADVANCE, MODIFIED 
SEWAGE AERATION 


Perhaps the most radical departure from usual prac- 
tice will be in the design of the Rockaway Plant (13). 
It was originally intended here to provide for sedimenta- 
tion with seasonal treatment by chemical precipitation, 
but it has now been decided to take advantage of new 
principles of ‘‘modified sewage aeration’ developed from 
our recent experiments. 

Early in 1941 an experimental plant was established on 
Wards Island, where various phases of short-term aera- 
tion were investigated. Certain limitations were es- 
tablished here which have since been tried out in full- 
scale operation—first, in one of the four batteries of tanks 
on Wards Island (1); later, in the new Jamaica Sewage 
Treatment Works (11), placed in operation the latter 
part of September 1943; and still more recently at the 
Bowery Bay Plant (12). In brief, the process is similar 
to the normal activated sludge treatment except that the 
aeration-tank solids are kept in the low solids range. 
While the sludge has an active biological life, it is not 
allowed to develop to the extent of having the normal 
activated sludge characteristics, with voluminous 
zoogleal masses and abundant ciliates. 

It was found that very substantial purification could 
be secured intermediate in degree between plain sedi- 
mentation and full activated sludge treatment. This 
was secured with aeration periods as low as two hours 
and air utilization of from 0.3 to 0.4 cu ft per gal. The 
resulting excess sludge has the settling characteristics of 
primary sludge and can be concentrated to from 4% to 
8% solids. This treatment can be accomplished in a 
plant no more expensive than one for chemical precipi- 
tation, producing an excess sludge of comparable con- 
centration and bringing about a higher removal of sus- 
pended solids and B.O.D. All this can be secured at 
substantially lowered operating cost inasmuch as chemi- 
cals are not required and requirements for power can be 
largely met by utilizing the digester gases. Results have 


AND ARTIST'S RENDERING 
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been so impressive that the pring, 
established are to be incorporated jp @ 
Rockaway (13) design. 
The first installation of the Port » 
mond Plant will provide plain sedim:. 
tion and sludge digestion only. The w. 
are being so laid out, however, that » 
the plant is extended, the principlg 
“modified sewage aeration” can be adopt, 


ENGINEERING ASSISTANCE SouGH? 


Scheduling the work in the postwa; 
sign program, and securing a rate of » 
duction that will meet this schedule 
difficult. No one can say with any aces 
ance on what day the city will be abje, 
undertake actual construction. We jy 
been directed, however, to proceed on the assumption th, 
construction under the program will start on January; 
1945. The work has been scheduled accordingly, 

The Division of Engineering of the Departmen 
Public Works is not onfy concerned with this sew 
disposal program of about $82,000,000 but also m 
handle the work for other departments such as Hospitak 
Health, Correction, Police, Fire, Libraries, Coury 
Markets, and other public buildings. This other we 
amounts to about $140,000,000. Then we have our oy 
bridge program of about $16,000,000. Obviously a py 
gram of this magnitude cannot be handled with exist 
forces. It has been decided as a matter of policy not; 
attempt to increase the departmental forces much ab 
the normal complement, but rather to meet the imm 
diate load by employing outside engineers and architects 

This is necessary because there are not enough men 
existing civil service lists with specialized qualification 
to handle a program as diversified as this. It has bee 
necessary in some cases to spread our forces rather thint 
supervise and coordinate the work of outside engineer 
and architects. The situation has been aggravated 
the loss of many of our men to the armed services. Son 
49 men in technical classifications have already left ws 
and we have been unable to secure any substantial num 
ber of replacements. 

In order to meet our schedules, outside assistance will 
be required for the program of our Bureau of Architecture 
on 124 jobs, for the bridge program on five jobs, and ia 
the sewage program on three jobs. Under the sewa 
program the design of the Hunts Point Sewage Treat 
ment Works (3) has been awarded to Greeley and Hans 
of Chicago, and the Rockaway Plant (13) to Metcalf ané 
Eddy of Boston. The Department of Public Works wil 
take care of the intercepting sewers on both these jobs 
and in addition will do all the work on the five other maj 
projects. 
gram. 

Judging from present indications, the sewage program 
will meet the exacting schedule set down for us. Design 
is completed now (April 1944) on about 45% of the total 
value of work in the program, and the rate of progress 8 
such as to indicate completion on time. 
for this is due to our present organization. We have not 
been able to increase salaries to fully meet increase 
living costs, or to a point commensurate with the valu 
of the work performed. 
methods have been adopted and production has bee! 


greatly stepped up. There has been, of course, a great 


deal of complaining, but while the men may not admit it 
I believe the good results are due to the fact that the) 


feel they are doing their part to win the peace, in tryitg 


to have jobs ready for the boys when they return. 


This amounts to about 85% of the total prog 
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in the mind of the architect 
is disclosed only after a mason 
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American Inter-Regional Highway System 
I. How It Affects Cities 


By Tuomas H. MacDona p, How. M. Am. Soc. C.E. 
ComMiIssioner, Pusiic Roaps ADMINISTRATION, FEDERAL Works AGEeNncy, WasutncTon, D.C. 


postwar benefits are 
expected from the comprehensive 
master plan of American highway de- 
velopment evolved from joint studies by 
federal and state authorities. Two pa- 
pers dealing with the engineering aspects 
of this plan were delivered before the 
joint session of the City Planning and 
Highway Divisions at the Society's 
These two papers 
strongly support the principles of the 
Society's Committee on Postwar Plan- 
ning, at whose suggestion they are given 
n the first of these 
papers, here presented, Commissioner 
MacDonald analyzes the planning and 
traffic problems of cities and shows how 
the inter-regional plan admirably meets 
their needs. The second, by Deputy Com- 
missioner Fairbank, will appear shortly. 


position and public reputation are 
dependent upon his own perform- 
ance of legally imposed responsibili- 
ties, must have an important part in 
planning the program which governs 
his use of public funds. This first 
principle of having officials with legal 
responsibility and authority points 
to the second. It carries the impli- 
cation that a competent technical 
staff and experienced consultants 
should be established as a continu- 
ing unit of city government. Until 
city planning becomes a legally 
established tool for the determina- 
tion of administrative policies, it 
cannot be a dependable remedy for 
certain city ills. 

Zoning and planning are only tools 
for use in shaping and preserving a de- 


= “HMB. the same tools may bring into 
ah existence a loft building 
We : hout a line of architectural 
stion t uty, a suburban cottage open to i 
with its promise of gracious Annual Meeting. 
= ng, or a world-famous cathedral, 
= eless save for the savage destruc- 
of war. These buildings in 10s 
— completed form, varying func- early publicity. 
lospita nally and architecturally between 
Court h extremes, do not invite atten- 
er wal n to the tools that were used in 
ou actual building operations. 
vam hey reflect faithfully the relative 
existiommputies of the architects who con- 
y not amped them while they had as yet 
h ab ly an imagined existence. So with the inter-regional 
ial stem of highways (Fig. 1). It has potentially beneficial 
hitect fects on urban areas beyond any tools that have as yet 
a en devised, if the use is designed and directed by su- 
cotiondmmenor intelligence. But the same tool may be used to 
as heamrocuce disappointing, if not actually bad, results. _ 
thin im LODE before the war added its many difficulties, Ameri- 
cine cities were plagued by traffic congestion, sectional 
ted bagmmecadence of property values, blight, menacing tax de- 
Somdmeguency, inadequate public transport facilities, growing 
left d eficits between costs of city government and revenues, 
| nuns tax rates, and a loss of confidence of investment capi- 
J in desirable housing ventures. Today’s total of 
ce wie'ags and trust funds invested in city property mort- 
ecturmmeses Which could not be liquidated by the total proceeds 
nd focmmee™ the sale of the property itself, is of dimensions suf- 
ial ent to cause nightmares both for bankers and for 
Treat-mmeose Whose savings are thus placed in jeopardy. 
om There is nothing new in this incomplete inventory of 
if ander problems. They have long been recognized by 
-s wilEEPeouc officials and by students of urban conditions. 
» jobs 2ddition to the efforts to improve the long-estab- 
routines of city administration, there has gradually 
| proammeme into use, in varying degrees, two additional tools 
mth which to meet certain city problems—those of 
crane D8 and city planning. Neither of these is adequate. 
esi act, it is a serious question if zoning has not con- 
tot Inbuted materially, as it has been operated, to one of 
we ie most serious city problems, that of the blighted areas 
redi ntiguous to the very heart of the city. 
° TWIN TOOLS FOR CITY DEVELOPMENT 
alu, (2¢re are two major reasons why planning bodies 
ving tailed to secure strict and adequate adherence to their 
been f-cception of a city master plan. First, planning bodies, 
reat’ ° Tule, have not been made up of the officials of city 
it it. Aa c™=ment who are responsible for the actual construc- 
hey EE” Of the projects involved. This principle of govern- 


ment at any level is capable of a lengthy exposition, but 
twill surely be accepted that the man whose official 
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sirable structure for the city. Both 
are inadequate for many more reasons than those men- 
tioned. The actual development of the metropolitan 
sections of the inter-regional highway system, with co- 
ordinated expressways, would have an effect not se- 
cured by zoning as now practiced or by theoretical plan- 
ning. The development of the system is a tool of high 
potential value for securing a more desirable city. In 
common with all tools, it depends for actual results on 
the soundness of its conception. The routes must be lo- 
cated in harmony with present needs, and conceived in 
terms of the city of one or two decades in the future. 


CITIES AND THEIR TRAFFIC CREATE PROBLEMS 


The proposed inter-regional highway system is based 
on two interrelated characteristics of cities. One is the 
pattern of population—the industrial, commercial, resi- 
dential, and cultural concentration in cities and metro- 
politan areas. Today, it is estimated that more than 
70% of the people in the United States live in urban 
and suburban areas. Two-thirds live in the 140 larger 
metropolitan areas delineated by the federal census. 

The second basis is the dominant short-trip use of the 
motor vehicle. Cities and metropolitan areas include 
both the origin and the destination of much the greater 


be 
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Fic. 1. Ovurtriine or ROUTES ON THE \ 
RECOMMENDED INTER-REGIONAL HIGH- 
WAY SYSTEM 
Covering About 34,000 Miles in All, 
4,500 Miles Urban 


part of the heavy traffic that moves over the nation’s 
highways. Of all trips that pass over rural highways for 
any part of the way, more than 90% are less than thirty 
miles in length. If to this is added the number of even 
shorter trips made wholly within urban limits, the 
preponderant pattern of motor-vehicle use for short trips, 
broken by long hours of idle parking within metropolitan 
areas, is vividly defined. The traffic problems this pat- 
tern reflects are common to every metropolitan area in 
the country. In only a few has any real progress been 
made in providing adequate highway facilities to prevent 
this problem from becoming more serious. 


ADMINISTRATIVE SET-UPS ARE COMPLEX 


The inter-regional system of highways and ancillary 
motorways intended to serve the modern city must be 
designed to meet the needs of the whole metropolitan 
area. The U.S. Bureau of the Census defines a metro- 
politan district not as a political unit but rather as a 
region that includes all the thickly settled territory in 
and around a city or group of cities—a composite of the 
central city and its satellite suburban communities. 
It is a more or less integrated area with common eco- 
nomic, social, and often administrative, interests. 

In each metropolitan area there are large numbers of 
governmental units, upon which are superimposed addi- 
tional administrative units, each having legal authority 
and responsibility within independent or overlapping sub- 
areas, and each possessing a greater or less degree of 
autonomy. There are independent municipalities within 
the boundaries of some of our largest cities, such as High- 
land Park in the City of Detroit. 

Census data reveal the multiplicity of these govern- 
mental units in metropolitan areas. In addition to a 
very large number of overlapping authorities, in 1940 
there were 289 incorporated places in the New York 
metropolitan district, 118 in the Chicago area, 136 in the 
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Pittsburgh metropolitan district, 93 in the Philadelphig 
region, and 56 in the Los Angeles area. To these mu 
be added over-layers of townships, counties, tow 
sanitary and sewer districts, water and utility district 
even mosquito-abatement districts, and literally hosts ¢ 
others. 


This is the core of an administrative problem that i 


hopeless in the absence of a legal means of organizing t 
integrate common interests. The plethora of indepen 
ent governmental units, each bidding for municips 
revenue, legal powers, and administrative prestig 
within a metropolitan area that is essentially a soc 
and economic entity, is reflected in high costs for con 


munity services, in many inefficiencies in the service 


provided both by the community itself and by corpo 
tions, and in many conditions that definitely detract 
from the contentment and satisfaction of the averag 
American home. 


The storm center of the urban problem is the matter 
decentralization—the spreading out of the city beyond it 
A series of maps prepared {0 


fixed corporate limits. 
any city, representing the areas of the city and its ¢ 


virons occupied by structures at successive periods of its 
history, presents a clear conception of the manner @ 


city growth. One of the most striking revelations | 
such a time series of maps or explosion diagrams, 1s © 
manner in which cities have extended outward, beyo! 


their corporate limits, in slender fingers, originally along 


railroad routes, then following the lines of rapid transt 
and more recently, along the main highways entering © 
city. This expansion is due, in great measure, to “ 


more satisfactory connection between bordering area 


and the city proper, made possible by swifter forms 
urban and interurban transportation. 


individual cities. Chicago, Baltimore, and Washingt 
D.C., provide good illustrations. 


The result has 
been the emergence of the metropolitan district instead ® 
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, similar time series of explosion diagrams prepared 
- the central business area of any large city, reveals the 
..me trend of growth, and for the same reasons. Long 
before the motor vehicle became a real factor, commer- 
al and industrial uses in central city areas were pushing 
‘heir tentacles into and through some of the best resi- 
jential neighborhoods, following lines of transportation. 
The failure of zoning as a tool to prevent invasion of 
residential districts by business is well illustrated by 
Connecticut Avenue in Washington, D.C. Business 
concerns now line that major avenue, with only occa- 
sonal breaks from downtown near the White House to 
‘he District line, running completely through one of the 


a most important and desirable residential areas in the 
‘ sity. But, along the whole distance, only the frontage is 
/ used. Except near the center of the city, only rarely is 
the present business use more than a half-block deep. 
While the motor vehicle and the improvement of some 
city streets and connecting rural highways in the recent 
nast have been decentralizing influences, there are 
many other organic centrifugal tendencies inherent in 
residential and commercial activities—tendencies which 
manifested themselves long before the era of the auto- 
mobile. Modern industrial processes, requiring more 
sround space than is available at permissible cost within 
the city, have been, and will continue to be, the cause of a 
oreference for outer locations as industrial sites. Sub- 
° urban home developments have been made attractive at 
reasonable cost, supplying a type of environment in 
ereat contrast to blighted central areas. 
Suburban business centers have followed the clustering 
{ suburban homes. And the inadequate provision of 
parking and street facilities in downtown areas has ac- 
adelphi <-lerated the outward movement of some large commer- 
ESe Must cial establishments, as well as branch and chain stores, 
Potty into suburban communities. Finally, increased central- 
district ization of population in urban areas, and the modern 
hosts d tempo and dimensions of business and industry, complete 
the list of dynamic forces that have made decentraliza- 
| that i tion of the original city inevitable. 
These decentralizing tendencies, universally associ- 
depe ated with the modern city, have left in their wake blight, 
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ie decadence, and higher costs for poorer municipal serv- 
P “ wes. At the same time, they are warping the whole 
~~ city structure. The dispersive tendencies of most cen- 
he ‘iiugal movements, when not controlled, result in waste 
add ot public facilities and of urban land. Sporadic urban ex- 
~~ pansion, left largely in the hands of the subdivider, 


ridors, and leaves large undeveloped interstices between 


creates ribbon developments along transportation cor- ° 


Henry Hupson Parkway, New York, Looxinc SoutH ALONG 
RIVERSIDE PARK 
Example of Urban Express Highway Built Partly Over Railroad 
Tracks 


them, greatly increasing the cost and difficulties of 
providing essential public facilities and services. 

While recognizing that decentralizing tendencies are 
inherent in modern processes of commerce and industry, 
and in the several transportation media, there are few if 
any students of city structure who can see any economic 
or social reasons that justify robbing the historic business 
center of much of its importance as the location for a 
large part of the city’s daily activity. Within the fore- 
seeable future, this area is likely to remain the objective 
and source of a large part of the daily street and highway 
traffic. The existing business center can be preserved 
and assured if it is, or becomes, truly the city center—if 
municipal and cultural activities are grouped in func- 
tional and artistic fashion; and if its business and 
commerce are of such a character and quality that they 
can be supplied only in that city center. To survive, the 
city center must become economically, socially, and func- 


‘tionally the heart of the area. 


WHERE THE MASTER HIGHWAY PLAN FITS 


In this setting, the proposed inter-regional highway 
system looms as perhaps the most plausible solution to 
the transportation deficiencies of the modern urban area. 
If the cities so determine, the inter-regional highway 
system can provide an unparalleled opportunity for re- 
building along functional lines, following rational master 
plans. 

If the city structure is to be remodeled in an orderly 
manner over a period of years, it is urgent that the under- 
taking be begun by the establishment of a metropolitan 
master plan. Such a community plan will serve to indi- 
cate the general lines to be followed for the functional 
replanning of the city and its metropolitan region. If 
the plan is put into effect, values in decadent areas will 
be progressively restored and those in the central business 
district will be preserved because all urban land will be 
converted to its best use. It will serve to check destruc- 
tive and uneconomic decentralization and to control 
linear expansion. 


| 
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EXAMPLE OF DepresseD CONSTRUCTION THROUGH CITIES 
This Stretch Suffers from Cramping by Inadequate Right of Way 


In terms of transportation needs, a functional metro 
politan plan will provide for both local and through traf- 
fic, on express highways separate and apart from land- 
service streets. Until the era of the motor vehicle, 
practically all our highways and streets were utilized 
largely for access to farms and homes, factories and busi- 
ness establishments, and recreation facilities. They 
were the land-service roads in city and country alike. 
Today, because of new needs and new conditions of 
travel, we have learned that some highways and streets 
must be designed and constructed as through routes to 
provide for the same movement of large numbers of 
vehicles with minimum interference and loss of time. 

Careful inventories of our highway plant, and thorough 
analyses of the use to which it has been put in recent 
years, reveal that we lack adequate facilities for unin- 
terrupted traffic in areas of high traffic density, and in 
cities. The proposed inter-regional highway system 
will make initial provision for facilities expressly de- 
signed for arterial use in urban areas, with plans for the 
addition of other similar arteries, appropriately located 
in relation to neighborhoods. At the same time, it will 
provide the occasion for the remodeling of the city—now 
a more or less amorphous mass—and for converting it 
into an orderly arrangement of neighborhood cells con- 
nected by the arteries. 


IMPORTANCE OF CITY PLANNING AND LEGISLATION 


Provision must be made for terminal and parking 
facilities as an integral element of the major highway 
and street plan. This is in keeping with the recent recog- 
nition of the fact that an overall service from origin to 
destination is necessary for the full realization of the 
speed, economy, and convenience that efficient highways 
and streets should provide. 

Of necessity, such a metropolitan plan must be imple- 
mented by adequate legislative and administrative tech- 
niques. Every city and metropolitan region must have 
its own planning body made up of the appropriate of- 
ficials of the governments and interests in the area. 
Such a planning group must be legally committed to 
evolve and support the metropolitan plan. In addi- 
tion, whatever devices and funds are necessary to 
facilitate the assembly of the necessary lands must be 
supplied. Particularly, cities and metropolitan authori- 
ties should be given the right to acquire land for public 
purposes, after certain preliminaries designed to protect 
property owners have been complied with. With respect 
to transportation facilities particularly, legal authority 
for the establishment of limited-access highways—park- 
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ways and freeways—should be lodged with the stat. 
the cities, and other local units. 

If the inter-regional highway system is to be try 
effective in achieving the ends for which it is design. 
it must be conceived only after a careful and comple, 
functional study of the city organism. It may then }, 
possible to devise a rational plan of future land use thy 
will assign more or less specific areas to each of the pnt 
cipal classes of use—residential, cultural, business, indy 
trial, etc. Having planned such rational distribytic, 
of land use, it may be possible to obtain the public oop 
sent necessary to the establishment of legal controls an 
the machinery that will assure actual development over, 
period of years in conformity with the plan. In th 
case, city streets, inter-regional routes, and all oth 
urban facilities would take the forms and locations neces 
sary to serve the intended land uses. Also, these facijj 


ties would be provided at the proper time to ensure thy fun I b 
development of the entire plan, and in such manner as t; school 
bring about its undistorted realization. hat fo 
But whether or not there is acceptance of a rational ing the 
course and control of development, the provision of inter nal 
regional routes will exert a powerful influence in shaping when 
the future development of the city. This beneficis) Hog Is 
force should be so applied as to promote a desirable cave i 
development or, at least, to be consistent with a natura ma} 
development. If it is so applied, the new inter-regional my ha’ 
facilities will speed the development and will grow in had or 
usefulness with the passage of time. An unwise loca even t 
tion of the facilities may not be sufficiently powerful gettin 
wholly to prevent a natural or logical future development The 
of the city, but it will at least retard that development Ss. Wil 
and possibly distort it unreasonably. And if the loca at Cor 
tion is unwise, the facilities created, which as a matter of impres 
course should be designed for long life, will finally re as $00 
main as encumbrances to the city’s functions and as all he mig 
too-durable reminders of the absence of good planning My 
NATIONAL HIGHWAY PLAN BENEFITS CITIES Ne 
The national system of inter-regional highways pro- that 1 
posed, within the limit of the mileage adopted, connects The s 
the larger cities and metropolitan areas, directly joining came 
region with region and major city with major city, For in the 
this reason, although in miles it represents only 1% of the forget 
entire highway and street system, it will probably ac- but t 
commodate not less than 20% of the total street and throu 
highway traffic. Intensive study has revealed that any A. Sc 
other system, either materially larger or smaller than how | 
that proposed, would have a lesser average utilization alwa) 
Thorough study of the problem indicates that the it?” 
sections of the recommended system within, and in the M) 
environs of, the larger cities and metropolitan areas are 1902, 
the most important in traffic service and yet the least N.Y. 
adequate in their present state of improvement. These signe 
routes include those around, as well as those into and 100 f 
through, the urban areas. If priority of improvement far a 
within the system is determined either by the benelits but | 
resulting or by the urgency of need, it is to these sections heig 
that attention will first be directed. arbit 
Our cities are worth preserving. The gradual re paye 
modeling of their existing amorphous structure into a Tuc 
neighborhood cells is both logical and natural. The Cay 
city will always form the vital nucleus serving the essel- Be 
tial needs of the metropolitan region. Because the ar- Itha 
rangement of highways and streets exerts such a pro- sona 
found influence on urban life, the proposed inter-regional dran 
highway system may well constitute the key to the func wate 
tional rebuilding of our cities. But the cities themselves it di 
must recognize that while opportunity is at hand, they san 


must exploit it to the fullest if they are to survive. 
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VENTS in many an engineer's life 
are worth hearing about, especially 


Reminiscences of a Field Engineer 
Iho Has Followed His Profession from Tropical Swamps to Western Mountain Tops 
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appointment. I was told that they 
had a grand big potential water- 
power layout and that it could be 
my baby, but all I did was run lines 
through the jungle behind twenty 
or thirty brushcutters, laying out 
cane fields. Of course, any first visit 
to even the near-tropics is bound to 
be interesting. There were days 
when it was almost impossible to 
make the natives work because of 
the mosquitoes and sand flies, and 
if you forgot your daily five grains 
of quinine you were sure to be sorry. 

I saw my waterfall only once, 
and then in company with a chap 
who always insisted on packing a 
gun—to the discomfort of anyone he chanced to be working 
with. We had left our horses and were making slow 
going when we ran into a bunch of wild hogs. My friend 
went for his gun, and quite by accident, hit one. Luckily, 
the log we scrambled onto was so big that the hogs 
couldn’t reach us, but they kept us up there three or 
four hours. This experience stood me in good stead 
years later, in Central America. 

One camp was on the Nipe Bay and there was a 60-ft 


These incidents ex- 
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tha By C. Hutse, M. Ao. Soc. C.E. 
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blic cop NYONE connected with the E 

rols ang Society for a great length 

it over g A of time is apt to forget how if he, like Mr. Hulse, has the knack of 
In this and why the association started. recounting them. 

Il other is | write this, I have before me tend from New York State to Central 

1S neces my record of membership. It is a America and then to the Far West; 

€ facil; condensed reminder of most of the they present effete Easterners, rough 

sure the ‘un I have had since I got out of mountaineers, and tropical bandits— 

lef as ti shool. And may I say right here, which gives some idea of their scope, not 

that for sheer sport I know of noth- {to mention their vivacity. Mr. Hulse’s 

rational mg that compares with a cofferdam anecdotes were submitted to the Pitts- 

of inter » a bad bottom. For instance, burgh Local Section some time ago when 

shapin when we pumped out the one at he was awarded life membership in the 

neficia Hog Island, no one knew if it would Society. The photographs are from his 

sirable -ave in or not. I sat all day long extensive records; but for space limita- 

natura n a pile head with a .45 Colt in tons, many more could have been used. 

egional my hand and every man in the hole 

TOW in had orders to go for the bank if the gun cracked, and not 

© loca even to bother trying to save his tools. But that is 

ywerful setting somewhat ahead of my story. 

pment The Society never had a better booster than Gardner 

pment S. Williams, professor of hydraulics at Ann Arbor, later 

> loca at Cornell. Every boy-who came in contact with him was 

tter of impressed with the idea that he should join as a Junior 

lly re as soon as possible, and rise in rank thereafter as best 

as all he might. 

nning My own Society emblem has been perhaps my dearest 


possession. The first I owned got dropped on the street 
in New York, where a horse stepped on it—a misfortune 
that might happen again if the tire shortage continues. 


pro- 
The second, at about the time I was writing for a new one, 


inects 


ining came back in the pocket of a packer who had picked it up 
For in the trail, miles above my camp in the Cascades. I 
of the forget how that second pin finally got away from me, 
y ac- but the lucky third, which I now have, might last me 
- and through. Speaking of the Society badge, Dr. George 
any A. Soper, discoverer of ‘“Typhoid Mary,” liked to tell 
than how one of his little boys asked, ““Daddy, why do you 
= always wear that little blue pin where everybody can see 
e it?” 
| the My first work, following graduation from Cornell in 
5 are 1902, was on water works improvements for Ithaca, 
least N.Y., under Professor Williams. For this work he de- 
hese signed his famous “‘Eggshell’’ Dam, an arch span about 
and 100 ft high, with a maximum thickness of 7 ft 9 in. So 


far as I know, no one ever kicked any hole in this design, 
but because of protest from the citizens of Ithaca, the 
height of the dam was very much reduced by way of the 
arbitrary power of the State Board of Health. One tax- 
payer asserted in public meeting that he was attaching 
a rudder to his house so that he could sail right on down 


The Cayuga Lake when the dam broke. 

en- Before leaving that vicinity, I did some work on the 
ar- Ithaca typhoid epidemic. In this connection my per- 
r0- sonal high spot was the evening I learned that a tap I 
nal drank from regularly in the Ithaca Hotel supplied raw 


water stead of sterilized as I had thought. Anyhow, 
it didn't take. 
In 1905 I went to Cuba, as instrumentman on a sugar 


plantation development. Cuba, in a way, was a dis- 


pile-driver near the water’s edge. Usually on the bay 
we had a pure white sunrise without a trace or even a 
suggestion of color. Against this background, flocks of 
flamingoes straggled across from their roosts to their 
feeding grounds, gorgeously red in the dazzling morning 
light. I never missed this show, from the top of the 
pile-driver, when I was in that camp. 

Four of us—an old Chilean named Poppe who had 
survived most of the big engineering jobs in South 
America, and Heaven knows how many revolutions; a 
typical Englishman, if there is such a thing, who had 
once stroked an Oxford crew; a Yankee railroad engineer 
whose experiences anyone might envy; and I—had a 
nightly poker game that ran for perhaps three or four 
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OreGON—Pack Trip To OLLALIE BUTTE 


Typical of the Meadows in the Upper Country, Where the 
Streams Have Their Headwaters 


months. But, by the grace of the law of averages, I 
owed the game only 37 cents when I had to quit and 
come home. And on the way, I spent a night with the 
one and only Lee Christmas, who showed me Havana. 

At Scotland, Conn., in 1908 there was a 40-ft power 
dam to be built. This job never fell below concert 
pitch. First off, the insurance people wanted me fired 
because I had prevented a hurt man from bleeding to 
death instead of keeping away from him till their repre- 
sentative arrived. I had my first showdown with the 
Italian Mafia—and it wasn’t nice. 

The concrete “‘flashed’’ in the buckets and had to be 
dug out to drop in the forms. The chief chemist of 
the cement company was fired, and a well-known cement 
authority of the day said the trouble probably had to do 
with the size and shape of the grain in the sand we were 
using. We tried several different sorts of sand, with the 
same result. It took the stuff a month to set, and the 
form schedule went “haywire.’’ Years afterward, a 
chemist who had worked in the Willimantic thread mills 
upstream from the job told me that there was a trace of 
an obscure chemical in the mill wastes—so little it could 
hardly be picked up in analysis. It was 
this that had slowed the setting of the 
cement, although it did not affect its final 
strength. 

One stretch of ten days, when we were 
short of help and working the full 24 hours, 
I never left the job, changed my clothes, 
or washed; and whenever I crawled behind 
something and lay down for a nap, some- 
one promptly rooted me out and said, ““Come 
on over here and see about so and so."" No 
one would believe that anyone could be as 
dirty as I was by the third or fourth day. 

Then followed an assignment as field 
engineer in the Far West. This Oregon 
job was perfect—two solid years of it. 
They gave me a foreman who could run the 
work all by himself, and told me to spend 
all the time I could up country, looking for 
potential water power and anything else interesting. 
The Clackamas River drops 40 ft to the mile and is full 
of big trap-rock fragments that never lose their corners 
and edges. In there, a saw log simply doesn't last long 
enough to pay for the work of putting it in the stream. 
There was nothing above the job that could be called a 
road, and there were few trails a horse could negotiate. 
The timber was virgin and the whole country magnificent 
beyond description. 


An Austrian mountaineer named Anton had hon, 


ace, W 
steaded there twenty years before. Together we prow. 
over a lot of territory. One spring we decided to tach, out 
on snowshoes, a trip that was practically impossih\ . wa 


summer because of the dense vegetation. I weigh 
about 150 at the start of this hike of maybe 120 mj, 
and when we got back, after a long, long bath and ay 
could eat, I tipped the scales at 120. The last nity 
out, as we crawled into the hay under a shed someo», 
had built on the edge of a beaver meadow, Anton sa 
“Mr. Hulse, I wouldn't do nothing like this last week j, 
no three dollar a day—but don’t it beat hell the thing 
a feller does, just for fun!’’ 7 


AGAIN THE TROPICS CALL 


Beginning in 1912, I spent considerable time soyy 
of the United States, first in Chihuahua Proving 
Mexico, on a hydroelectric development. Our project 
La Boquilla, was an outstandingly big job in all % 
dimensions. Little by little, I accumulated interests apg 
responsibilities, and after my superior, the late Willigg 
B. Fuller, M. Am. Soc. C.E., returned to the States, th. 
job was all mine until we had to shut down because i 
was quite impossible to get anything more in the way ¢ 
supplies. There was a Mexican village of something like 
six or eight thousand population and a native guard with 
a succession of captains who sometimes got themselye 
killed. Part of my job was to keep this guard supplied 
with enough ammunition—so it could “function.” 

My own particular piece of personal help was a ma 
who had come to Mexico years before to handle a couple 
of unbreakable horses—too valuable for breeding pur 
poses to be destroyed. At the age of twelve, he hai 
played deputy to his father, sheriff of a county that ad 
joined Pat Garrett's, when Billy the Kid was in his heyday 
If my friend Perkins didn’t know all the answers, I never 
found it out. The proudest moment of my life was when 
he told me that if I had been born with bigger hands and 
in the right place, I might have learned to “shoot a six. 
gun and ride a horse.” 

We were in the middle of the Revolution, and there 
were a couple of pitched battles right on the job. Luis 


enera 
rsion 
ids 
n Doz 
ntainin 


ur g 

ood 
rey - jot mot 
> ry I me 
twe a 

ter the 
irty th 
ded s 
Next 
— mn the 
REVOLUTION MIXED WITH ENGINEERING ars t 
Some of Herrera’s Mexican Soldiers Cut Up a Steer—on the Job ads 
h me 
Herrera kept me most of one afternoon looking cross-eyed my, 
at a firing squad because he couldn’t open the safe and Oat 


the cashier was too drunk to work the combination 
Ultimately, I realized that our $30,000 weekly payroll 
was all the money coming into northern Mexico; that 
no matter how bad things might look, that flow of cash 
would not be interrupted if the Revolution could prevent 
And anyhow, those in control had means of getting mot 
of the money after the help had been paid. 
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lot more than he needed money. 


. 145 N 0. 5 
n we were strapped for cash, I went down to 
eon o: the train to get $150,000 that somehow had 
put where we could reach it. The problem of 
to get it to the job. It was an all-day ride 

-ye train and nothing in the appearance of the passen- 
. going or coming, imspired confidence. I had an old 
von packbag with me and I spent a morning in 
iiggest store, ostentatiously buying stuff of 


nce, W! 


Was 


rreon S 


sort anvone would buy if he had a Mexican girl to 


A RoyaL Four-MULEB Coacu 
Also an American Auto Not in Running Order; It Had to Be 


Hauled Out—as the Mexicans Said, ‘‘Auto-Mulo” 
it for. By noon, the whole town knew all about it. 
t night, the money took the place of the finery in the 
bag, and the next morning I climbed on the head end 
the front passenger car and stood in the aisle till all the 
ssengers had seen grinned at the packbag. 
n I dropped the bag, kicked it under the seat and 
nt visiting with friends, old and new. The bag was 
re, intact, when I returned—or I'd probably not be 
ting this now. 
eneral Villa—everyone has seen Wallace Berry's 
rsion—once sent me word that I could have three 
ids of “merchandise’’ (loot) for 10,000 pesos. 
n Dozal, his chief of staff, sat in my office on a box 


ntaining 3,000 rounds of Mauser ammunition, gathered 


ur guard, while he told me about this. Juan was 
good egg,’ and right then Villa needed ammunition 
And I was always 
ry I never got to tell Juan about those shells. It was 
ssible to take up the General's offer, as he made it, 
twe arranged to have his stuff land on the job just 
r the help had been paid, so the General got nearly 


ity thousand instead of ten, and the camp sorely 


ded supplies, mostly food and clothing. 


COMPLICATIONS FAR FROM ENGINEERING 


Next day, Juan was back with another proposition 


m the General. It seemed that Villa needed an 


nest man to take care of his money—when he had 


Further, it was costing him around a thousand 


lars to do a million dollars’ worth of damage—to 


roads, bridges, and the like. His recent transactions 


th me led him to think I could be trusted with his 


ney, and my engineering ability should enable him 
‘oa million dollars in damage for not more than five 
ired dollars in cost. Further, I could name my 
ty, and do as I pleased. I asked what the latter 
requisite might imply, and Juan said it covered any- 
g and everything but the girl the General might be 


rested in at the moment. 
‘is “royal command”’ was the toughest spot I ever 
xed mvself out of. 


But the General remained my 


NICARAGUA—UP THE WANKS 
River By DuGcout 
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friend and when he borrowed our only running auto- 
mobile as we were leaving for the border, he loaned us 
his own private stagecoach with its driver and four 
magnificent mules—a bit of property whose like I have 
never seen in any movie, and in itself a safe-conduct 
anywhere in Chihuahua. 

The first time General Villa came on the job, I had 
occasion to ask him to sign some papers, and at the same 
time I offered him a cigarette. He had previously de- 
clined to drink anything but “‘a big pitcher 
of cold water.”’ As he put his hieroglyphics 
on the papers he remarked that he never 
had had time to learn to smoke, or to write 
his name, till they put him in jail down in 
Mexico City, but he was learning new 
letters right along and, if he lived, hoped 
some day to both read and write. I made 
some inane reply to the effect that it might 
be worth going to jail for the sake of a few 
cigarettes and some education, and the 
General asked with characteristic gravity, 
“Have you ever been in jail?” 

I tried again. The guard used to get 
drunk occasionally and sit all night long out- 
side our fence, singing the endless verses of 
La Cucarracha, dealing with the life and 
adventures of e/ valiente Pancho Villa. I 
told the General that, considering all he had 
done in the song, I had expected to meet an old, old man 
with a long gray beard. The General replied gravely 
that, as near as he knew, he was 36 years old. 

Only once have I seen Villa laugh—when someone told 
him that Luis Herrera had suggested shooting Mr. 
Fuller and me and putting us both in the same grave— 
with me on top where I would “‘sleep soft.’’ Mr. Fuller's 
figure, I should add, was more than generous. At this, 
Villa threw back his head and roared. Nice sense of 
humor! 


HUNTER OR HUNTED 


Nicaragua, scene of my next assignment, is especially 
interesting in the matter of its amphibious natives. A 
man who had been almost everywhere once told me that 
the coast Indians—a mixture of Carib and Negro—are 
the best canoe men in the whole world. Away in the 
interior are a few hundred Sumus, said to be the tag end 
and remnant of whatever race first came across from 
Asia by way of the Aleutian Peninsula. I never met 
anyone who could speak their language, apparently 
consisting of but a few hundred words, going strong on 
inflection and context. They are all tuberculous—but 
the disease never kills them. I once stumbled on a 
couple of villages about licked with measles and chicken- 
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AN INDIAN FESTIVAL IN Mexico, COMPARABLE TO THANKSGIVING 

During the Three Days of Excitement, Photographers Were Not 

Popular. While Kneeling and Aiming Camera at Wildly Gyrating 

Apaches, Mr. Hulse Was Knocked Unconscious by a Swinging 
Machete, Luckily by the Flat of the Blade 


pox, and even worse, clear out of salt. Their beadwork 
is very beautiful and in some patterns almost impossible 
to secure. I had plenty of salt in the canoe, and they 
insisted upon overpaying me with their choicest bead- 
work; for the salt. 

On my first trip, I took a 20-gage pump gun. This 
was all wrong in the bush, where there is an infinite 
variety of game, and if you have the wrong load in the 
chamber, and work the action to change it, your intended 
victim is startled by the noise and one quick move takes 
him out of sight. 

My profit from the Cuban wild-pig party came the 
day I hunted a trail with Lorenzo, the canoe captain, 
while the boat was being repaired. Along the way we 
came upon the wreck of a big jaguar, slashed and tram- 
pled into the mud, and Lorenzo muttered, ‘‘javali.” 
Further on, he pointed to where the pigs had crossed the 
trail into a dense thicket of bamboo, difficult to pene- 
trate and impossible to move quickly in. Lorenzo got 
excited. 

“Come, the pigs are close by—hurry, hurry!” 

‘But Lorenzo, how can we climb that bamboo?” 

“But Jefe, what need to climb? We will meet the 
pigs and you will shoot all of them!” 

At last, I comprehended. ‘‘Lorenzo,’’ I said, “You 
understand that this gun only shoots five times?” 

‘‘Vamonos!"’ he yelled, and started full speed for the 
river. 

Once, to catch a steamer at Bluefields, I had to run 
down the coast a hundred miles over night, in an open 
20-ft native boat. It was a glorious night but the wind 
seemed to me very strong, and after the crew got the sail 
up and stopped me from smoking because the gas tank 
leaked, I asked how far we would be offshore. 

“Oh, maybe ten or twelve miles.” 

“Suppose anything happens—I can’t swim that far.” 

“The board you sit on is loose—hang onto it and we 
will take care of you.”’ 

about sharks?”’ 

“But Captain, we can't promise everything!” 

There are undoubtedly times when the inate courtesy 
of the native is sorely strained by the helplessness of 
the white man, for whose comfort and safety the native 

is responsible. But in my experience the courtesy is un- 
failing—always. 
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Back again in the States, I had several jobs j,, 
wilds. Colorado in the summertime I found , 
glorious, with its profusion of lovely wild flowers 
day I had a hard climb to make with Oscar, a big Sy, 
As we scrambled on to a summit of around 14 (y 
Oscar paused by some forget-me-nots growing oy; 
crevice and said, ‘““Mr. Hulse, when it comes », 
tributing seeds, God has got Congress beat all tp ,, 
ain't he?”’ 

In Tennessee, on the construction of Alcoa Dap 
spent my spare time with Andy Orr, the only m 
ever knew good enough with a turkey wing bone ¢ 
a bobcat into range and kill him. I saw this happe 
saw him kill more than one turkey, on the wing, wit) 
rifle, but oddly enough he was just ordinary wit) 
revolver. 


He produced a brand of ‘‘white mule’ that [ sin, n., ar 
couldn’t handle—one teaspoonful gave me a splitty 
headache. A gang of Maine loggers doing the cofferiy 1-co1 
on the job, drank it out of tin cups and then went » and 
The stuff was kept in fruit jars under the cabin floor g s or 
whenever the baby started fussing, Andy’s wife dip, red 0 
a corner of her apron in the moonshine and gave it to ¢ ul ¢ 
baby to suck. otto 

Andy’s troubles with the authorities finally started jj 1, bu! 
for Oklahoma, on foot with his rifle, but they picked hy wre a 
up at the county line and put him in the “pen,” wher ers St 
died after a few months. As one of his neighbors ag ther 
mented, “‘Andy war the sort that gives a communit gs 1 
bad name.” e lat 

§ 10 
SHIPS AND OTHER PROBLEMS ae 

Present activities in our shipyards remind me of s, ho 
Island in 1918. I suppose nothing was ever quite liked hel 
Ira W. McConnell, M. Am. Soc. C.E., was in charg Irv 
a while, and then the place was not so much like a majgpostruct 
house. I had known Mac when he taught Freshr 
mathematics at Cornell. 

Never will I forget the launching ceremonies of th he rd 

h shi 


second ship—ours. Especially Butch McDevitts's cls 
ing plea has stuck in my memory: “Boys, I'm goin 
Over There. Maybe some of you will go too, and sor 
day, in No Man’s Land, if you fall in a shell hole a 
see a hand sticking up out of the dirt, shake it. It mig 
be mine.” 

After the war, I was superintendent on an intak 
tunnel job in quicksand at New Orleans. Just arow 
the corner from our job the Marx Brothers ran a ju 
business that dealt in everything from tin cans to battk 
ships, and never failed to supply us with anything fr 
ideas to equipment. 

One night when we were opening the levee section 
where you might uncover anything from the skeleton 
a hoop skirt to a telegraph pole, the gang was brought 
short on an old concrete roadway. My blasting pemmi 
most grudgingly granted by the U.S. Engineer Ui 
specified that any shooting had to be done by me pet 
sonally. I sent for some drills and powder, but no 
came. Meanwhile all the native help, black and whit 
gathered round the hole and looked down at me—v@j 
solemnly. A big negro spoke up: “Boss, if you sayss 
us will take that concrete out with our hands, or bit 
out with our teeth—but you just kaint shoot in our levet 

Often it occurs to me, how many big engineering stu 
tures do we remember whose sheer beauty first umpress 
us rather than their always obvious usefulness’ | cal 
vouch for two—the Bear Mountain Bridge while its 
main cables still flaunted their priming coat of red, aig 
the big Coolidge Dam from way downstream. !t maj 
be rarely, but sometimes it has been done. 


| 
a 
~ 
~ Lon 
| 
rof t 
4 
| 
| 


14, N 


JObs jin 
ter High-Level Highway Bridge Spans 
1 14.0 q } 
Thames River 
ty 
all to IIT. Sheet-Steel Cofferdams Used to Unwater Footings 60 Ft Below Water Level 
Da By H. Avpven Foster, M. Am. Soc. C.E. 
tn, DesIGNING ENGINEER, Parsons, Brinckernorr, HoGaAN AND New York, N.Y. 
happer 
1g, wit} IERS of the Groton—New Ts support the central spans of the construction of a steel sheet-pile 
Y with London Bridge, crossing the Groton—New London Bridge, piers cofferdam driven to El.—80 ft, or 
Thames Riverat NewLondon, were founded on steel H-piles driven to about 40 ft belowriverbottom. The 
it I simpli... are in general of simple de- rock. The cofferdams chosen by the river bed consists of organic silt to 
& Split cach consisting of two rein- contractor to unwater the footings were of about El. —90, below which point 
 Cofferdg ed-concrete shafts connected at  sheet-steel piling with both steel and sand and boulders extend to rock at 
went » » and bottom by heavy bracing timber bracing. This bracing was pre- about El. —130. The cofferdam was 
N floor a ms or ties. The shafts are step- fabricated before it was placed within the to be excavated to El. —60. The 
rife dippdli/ecred on three sides to givea more driven sheeting. The development and H-piles would then be driven to 
ve it tot eful effect. On the land piers, design of this structure were described rock and if necessary cut off under 
» bottom ties extend above ground by L. G. Sumner in two previous arti- water at El. —48, or 12 ft above the 
tarted h | but on the river piers these cles, in the March and April issues. bottom of the excavation. The 
cked hy sare at or below the water level. design provided for placing a con- 
' Where Piers supporting the continuous-girder approach spans, crete seal by tremie to a depth of 21 ft, after which the 
bors comfiilMicether with the abutments, are founded on spread  cofferdam would be pumped out, and the footing slab, dis- 
munity #Motings resting on firm sand or gravel. As the footings tributing beam, and pier shafts placed in the dry. 
the land piers were only carried to relatively shallow Driving of sheet piling and the excavation for Pier 26, 
ths in the ground, their construction did not involve _ the first river pier undertaken, were carried out in con- 
particular difficulties. The footings of the river formity with the original design. After the area within 
ne of ers, however, were extended to depths varying up to’ the cofferdam was dredged, the H-piles were driven but 
‘ite liked (t below mean low water. These piersreston steel H- not cut off, and the tremie concrete seal was placed. A 
harge les driven to rock at depths as great as 160 ft. Their number of the bearing piles were left with their tops pro- 
ke a mad struction involved a variety of interesting problems. jecting above the tremie slab. 
While being unwatered, the cofferdam for Pier 26 
ORIGINAL failed, when the bracing completely collapsed. Before 
es of th [he typical design of the river piers is given in Fig. 1, the dam could fill with water, the sheet piling was de- 
tts’s codmmnich shows the original design for Pier 26, the westerly flected inward on all sides. Because of wartime condi- 
‘m goingmmger of the main river span. This design required the tions, it was impossible to obtain additional sheet-piling 
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BRACING IN PLAce AFTER REPAIR OF COFFERDAM 
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without a delay of several moy 
Accordingly, instead of cutting of 4 
old sheet-piling under water and q, 
structing a new cofferdam outside ; 
portion of the structure already op, 
pleted, the contractor elected ty , 
condition the existing cofferdam. 


COLLAPSED COFFERDAM REPAIRpy 


The first step was to straightep 
the alinement of the top of the sha 
piling as much as possible and hol 
in position by struts placed acrogs ; 
top of the piling from one side of y 
cofferdam to the other. The appr 
mate position of the sheet-piling at i 
stage is shown by the dotted line on; 
plan view in Fig. 2. The individ 
sheets apparently had been bent 
ward just above the tremie coner 
seal; and even after their tops | 
been pulled back they still encroach 
appreciably on the original cleara 
line of the cofferdam. However. ¢ 
minimum clear space within the she 
pile walls was greater than the requir 
dimensions of the finished pier coner 
above the footing slab. Examination by a diver show 
that the sheet-pile interlocks were intact except at 
corner near the bottom, but there were a few points whe 
the webs of the sheets had been punctured by coming 
contact with the projecting ends of the bearing piles 

After examining various methods for rebracing 1 
cofferdam, the contractor adopted the following pro 
dure : 

An additional 16-ft tremie slab was placed within | 
sheet-piling in its distorted position. The total dept! 
tremie seal was thus increased from 21 to 37 ft, and t 
maximum depth of water in the cofferdam was redu 
from 42 to 26 ft. Before the tremie concrete harde: 
four steel H-piles to support the bracing were placed 1 
vertical position at about equal distances along | 
north-south axis of the cofferdam. Their lower ends wer 
embedded in the concrete slab and their upper ends 
tended about 8 ft above the water level. After the tren 
slab had hardened and its surface had been flushed 1 
of laitance, the cofferdam was filled with */,-in. crus! 
stone to about El. — 10. 

Two sets of timber bracing were constructed and set 
place near the top of the sheeting. These were rectang 
lar frarres, about 28 by 70 ft in outside dimensions, he 
ing one longitudinal strut near the north-south axis 
the pier and four transverse struts, with a maximun 
spacing of about 12 ft 9 in. Diagonal timbers wet 
framed into the corners. The walers of the upper te 
were 12-by-12 timbers, with 10-by-12 struts. T! 
walers of the second tier were two 8-by-16 timbers la 
flat, with 12-by-12 struts. The two frames were brac 
together vertically and installed simultaneously, so th 
the lower frame was in place below the water level. 

The top tier (“A”) of bracing was thoroughly block 
out to the existing sheet-piling by means of secondat 
timber walers in short lengths, following as closely | 
possible the irregular plan of the sheeting. A part ol! 
sheet-piling did not extend up to the normal level o! © 
top of the cofferdam, owing to its distortion. This w% 
raised to full height by constructing a concrete cap " 
top of the sheeting where it was low. The top ol the dal 
was then approximately uniform in height all aroun 
almost 5 ft above the water level. 
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Mont The voter was pumped down until tier of the 
ng off th acing Was exposed. This frame was then blocked out ee = — 
and the st-cl Sheets in a manner similar to that described ; 
itside thy -tier Special bracing was placed at the corners 
ady cog the dain, Where the sheet piles bulged outward in the ir] PN) Pa ; | 
ed to; om of projecting “ears,’’ which were braced back to the 5 
am. ,in frame. The longitudinal struts of tiers “A” and if | ay 
> were held in place vertically by bolted connections to | | aN = a A}, H 
PAIREI vertical H-beams along the center of the pier. The 
ghten -alers of tier ““B” were also supported by steel brackets 
the she -ided to the sheet-piling. Top of Sheet Piling A Onginal Location 
d hol Sheet Piling 
silent FUNCTION OF CRUSHED-STONE FILLING 
ide of t rhe water level in the dam was then pumped down to 
appr out El. —12, and the crushed stone was removed down 
ng at this the same level. The function of this stone filling was Ei +5.0 (Approximate) 
ine ont ‘yrnish interior support to the sheet piles at all times n 
ndividy ying the unwatering operations, thus reducing the un- x fe! sf 
bent ipported lengths of sheets in resisting unbalanced water 
tops | Before tiers “A” and “B”’ were placed, steel waler +4 T 
roach eams and struts for the third and fourth tiers of the ® i 
Clearar racing had been dropped into place on top of the rock 4 
ever, t) When the fill had been removed to El. —12, bracing = i 
he she rame “C’’ was installed, with its center line at El. 17 
Tequit ‘1.5. This frame was made up of 24-in. I-beams for 
- concr he walers and 14-in. H-beams for the struts. The 
T show walers were held in place by steel brackets welded to the I r ¥ 
pt at sheet piles, to prevent twisting of the walers. Walers | gé bes 
nts wher od struts were all welded together. > g H 
‘oming The water level was lowered and the crushed stone was 25 
piles removed down to El. —17.5 and bracing frame ‘‘D’’ was -390 
cing installed at El. —17, consisting of 14-in. 89-Ib H-piles, 
1g pro with timber struts. After this frame was blocked out to aeons fu 
the sheet piles, the remainder of the rock fill was removed 
ithin | the dam was completely unwatered. 
dept! [he procedure was completed with no serious diffi- * + 
and t culties. Leakage through the sheet-piling was moderate | jt i! 
redu | was always under control. The sheet-piles were ty! \\ 
ardet jound to be appreciably distorted in places, particularly 
aced ir u the corners of the dam, but in no place was the 
long t terlock broken. Additional distortion of the sheet ‘ 
nds wer les as the dam was unwatered was not appreciable. ® 
ends With the cofferdam unwatered, construction of the 
le trem pier inside the dam proceeded without any particular A SECTION A-A 
shed fr fheulty. After the footing slab was poured, the space 
crus! between the slab and the sheet-piling was filled with fie 2. Reparm or CoLLAPSED SHEET-STEEL COFFERDAM FOR 
rushed stone. The struts of tier “D’’ were,then re- Prer 26 
nd set ved and the walers were cut apart. 
ectang ter the pier had been constructed up 
ns, h El. —12, the crushed stone fill be- 
| axis tween the concrete and the sheet-piling 
aximumgmgwas carned up to that level, and the 
rs of tier “C’’ was released. The 
per for tier “‘B’’ were “boxed” when 
5. Thelithe pier shafts were poured, and the 
pers | walers braced from the new concrete. 
brace the cofferdam was finally 
so th Hooded, tier ““B”’ floated out, as it was 
el. constructed of timber. The steel 
of tiers and “D” were then 
condar pulled out by means of steel cables 
ysely attached. The sheet-piling 
rt ol | was burned off under water just above 
ol of the tremie slab. The rock fill placed 
his W8@faround the lower part of the pier was 
cap abandoned. 
In constructing Pier 27, the original 
arrow 


was followed, similar to that Correrpam ror Prer 27—Bracinc Is SupporteD on Four Cotumns Durinc 
‘town lor Pier 26, in Fig. 1. The FABRICATION ABOVE WATER 
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means of the jacks and hanger 
‘ which had been left in place, > MIC 


Tuirty-Two Prers Carry THe Groron-New Lonpon Bripce Across THE THAMES RIVER 


steel H-piles were driven and the tremie concrete seal 
was placed. A complete system of bracing for the coffer- 
dam was then assembled above the water level and 
lowered into place within the sheet-piling. The bracing 
comprised four tiers, at El. +3, —12, —22, and —31. 
For the upper tier, the walers were two 12-by-12 timbers, 
one above the other, with 12-by-12 struts at a maximum 
spacing of 15 ft. On the three lower tiers, steel beams 
formed the walers and struts. They were braced ver- 
tically by steel posts and diagonal angles. All connec- 
tions in the three lower tiers were welded. 


METHOD USED FOR PLACEMENT OF BRACING FRAMES 


The method developed by the contractor for lowering 
the bracing frames into place is of particular interest. 
These frames, when completely assembled, weighed about 
150 tons. They were assembled, one tier at a time, 
above the top of the cofferdam, and lowered about 35 ft. 
During the lowering process, the bracing system was 
suspended at four points of support. To furnish this 
support, four steel columns were set on the tremie slab 
after the latter had hardened, with their tops about 12 
ft above the top of the cofferdam. These columns, in 
pairs, were connected by steel trusses extending trans- 
versely across the top of the cofferdam. The top chord 
of each truss rested on top of the columns, and extended 
beyond them for a distance of about 3 ft. The project- 
ing ends of the chord were braced to the top of the 
steel sheet-piling, and served as supports for the lifting 
apparatus. 

Four pairs of angles were attached to the lowest bracing 
tier, so as to straddle the supporting beams. Jacks 
placed on the beams engaged these hanger angles, and 
furnished a means for lowering the bracing system as a 
unit. After this system had been lowered into place, the 
cofferdam was unwatered. As only enough clearance 
had been provided around the bracing frames to permit 
lowering them inside the sheet-piling, the latter was 
pressed up against the waler beams, so that no blocking 
was required except at the lowest tier. Leakage was 
small, and unwatering of the cofferdam was completed 
without difficulty. 

In constructing Pier 27 within the cofferdam, the steel 
struts of the bracing system were left embedded in the 
concrete. After the pier was completed above the water 
level and the cofferdam was flooded, the bracing struts 
were cut off under water between the pier shaft and the 
waler beams. Then the remainder of the bracing system 


Construction of the truss , 
» above the water level did not inv 
} any particular difficulties excep, 
the upper cross-struts at Piers 94, 
29, inclusive. These struts are 


5 
VAY AMX heavy, and are so far above the hos y 
Samia of the pier shafts that it was ; | 
a of practical to support the forms nda 
vertical posts. Steel I-beams welll ker 

placed to span between the 

pleted pier shafts, and were » sor 

ported on temporary seats bolteg ‘the 

the concrete. To reduce the deg os 

tion of these beams, they were gives fol 

additional support at the third 

by diagonal steel frames resting of 

needle beams, which had been e: 3 


bedded in the pier shafts. 
As explained in a previous article, the Groton-Neg 
London Bridge is being constructed for, and will be ope 


ated by, the Groton—New London Bridge Commiss, sa 
The bridge was designed by the Connecticut State Hig 6s. 
way Department, which also provided engineeng nit 
supervision and inspection during construction. Williag {ins 
G. Brenneke, M. Am. Soc. C.E., was Project Engines cet 
in charge of construction of the bridge for the Highy th 
Department. The contractor for the substructure el at 
the bridge was the A. I. Savin Construction Compa: Situ: 
for which Burl A. Wilder and Clarence Sharpe weg lar 
superintendents. Jit: 

The firm of Parsons, Klapp, Brinckerhoff, and Douglas ur 
represented by E. L. Macdonald, M. Am. Soc. C.E., wa 00 
engaged by the Highway Department as consulting ie ] 
engineers during the early stages of the project, to: 16,0 
view the design of the bridge and, after the cofferdam The 


accident at Pier 26, to perform consulting services on its 
construction. The writer represented this firm during 
the construction of the cofferdams and piers for th 
truss spans. 


FORMWORK FOR STRUTS SUPPORTED ON PreR SHAFTS 
Ustnc KNgE BRACES 
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By AtFrep JONEs, 
excens Los Ancetes County Surveyor AND 
Piers 24 
its are gy OS Angeles County, Cali- C 
ve the bas fornia, has solved the prob- 
it Was ig jem of perpetuating property the establishment 
+ forms odaries by coordinating existing system in Los A 
CAMS We. ers with a geodetic control sys- fornia. The U.S 
| the cog The basis of this system is the 
were sy -work of triangulation maintained of Highways, and t 
ts bolte the U.S. Coast and Geodetic Los Angeles—thro 
the def -vey. Establishment of the sys- 
Were give followed an investigation by a_ plan. 
hird point. of local engineers in 1932. 
resting ) gain a perspective of the situa- 
1 been en » as it existed at the time of the 
estigation, it is well to review 
the history of land surveying before the Surveyin 
ill be oper this area. Los Angeles County 
mainland area of 3,952 sq 
tate Hig ies. Its physical characteristics range from coastal 
Ngineering in in the southern part to rugged mountain ranges ex- 
1. Willa oding generally southeast and northwest throughout 
t Engines center section. In the northeast the county extends 
> Highw the Mojave Desert. Elevations vary between sea 
ructure el and 10,000 ft above. 
Compa Situated on the coastal plain are 44 incorporated cities, 
arpe Weal: largest of which is Los Angeles, the hub of the met- 
oolitan area. Land values vary from a few dollars 
d Douglas cre in the more remote sections of the county to 
C.E., wa) 000 a front ft in the heart of Los Angeles. Estimates 
consultingade July 1, 1943, place the population of the county at 
ect, tor 16,000. 
Cofferdanf§ The Territory of California was under the control of 
1ces on itg in from 1769 to 1822. During the first fifteen years of 
rm duraglhis period absolute title to the lands was vested in the 
‘Ss for th@ling. In 1784 the Spanish government recognized the 
essity for private ownership of land, particularly for 
pursuit of agriculture and stock raising, and from 
hat time until the end of its jurisdiction, a few large 
ints were made to individuals. 
EARLY LAND DESCRIPTIONS IN CALIFORNIA 
In 1822 California became a province of Mexico, and so 
remained until it came under American domination in 
“i. The Mexican regime recognized private owner- 
hip of land, and made numerous grants, called “ran- 
s, to individuals who enjoyed the favor of the various 
rvincial governors. The descriptions of lands granted 
both the Spanish and Mexican governments relied 
ely on the citation of various topographical features 
has water courses, mountain ranges, and tide lands to 
melate the documentary titles with their respective 
tions on the ground. Numerous ambiguities appear 
-] h these early descriptions, from which it appears that 


ttle if any actual surveying was done preparatory to 
malting the grants. 
following the admission of California to the Union in 
»0, the U.S. Government adopted a policy of recog- 
ung land titles granted by Spain and Mexico. In 1852 
mmission was created through Congressional action 
tthe purpose of settling private land claims within the 
‘ate. This commission was vested with authority to in- 
tigate the land titles of the Spanish and Mexican eras, 
“to contract for boundary surveys and confirm land 


OOPERATION among local and 
federal agencies has made possible 


Survey, the California State Division 


cerned—all combined to carry out the 
A triangulation network, ex- 
tended from U.S.C. and G.S. first-order 
stations, is the basis for the 1,519 sta- 
tions established throughout the county. 
This paper was presented by Mr. Jones 


sion at the Los Angeles Convention. 


rxeodetic Control Surveys Around Los Angeles 


Assoc. M. Am. Soc. C.E. 


County Encrveer, Los ANGELES, CALF. 


titles to claimants of grant lands. 
Government patents were issued on 
the basis of these boundary surveys. 

Subsequently a large percentage 
of the public domain lying outside of 
these grants has been surveyed into 
townships and sections. The work 
of sectionizing is still in progress 
under the jurisdiction of the U.S. 
General Land Office. Until the early 
nineteen hundreds all surveys of this 
nature were performed by U.S, 
Deputy Surveyors on a mileage con. 
tract basis. As a general rule the 
contract fee for the survey of an 
entire township under this plan 
would hardly suffice to retrace the 
boundaries of a single section according to present-day 
standards. Numerous inaccuracies occurred in this early 
work, and many of the monuments marking the lines were 
of a perishable nature and have since been lost. Al- 
though the inconsistencies resulting from the contract 
system of surveys are evident, it must be recognized that 
a large percentage of the land titles in the state are based 
primarily on that system. 
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Sumpce OpservInG STAND FoR Use ON BUILDINGS 


Later subdivision and resubdivision of the ranchos 
and public lands, first into agricultural tracts and later 
into residential and business properties, have presented 
numerous complex retracement problems in Los Angeles 
County. Surveys for some of the older subdivisions were 
little better than the original contract work, often re- 
sulting in the creation of overlapping boundaries and the 
recording of conflicting data. 

The problem of reestablishing and perpetuating the 
physical location of the original and subdivision corners 
has been inherited by the modern land surveyors prac- 
ticing in this county. Its solution lies in the coordination 
of such corners to a geodetic control system based on the 
national network of primary triangulation established 
and maintained by the U.S.C. and G.S. Engineers 
recognize that this solution affords the most economical 
means at their disposal for the purpose of correlating un- 
controlled and unrelated surveys and maps into a uniform 
system. 

In 1932 an investigation of this problem made by a 
group of local governmental engineers, resulted in the 
recommendation that a geodetic con- 
trol system be established covering 
the metropolitan area of Los Angeles 
County. Following this recommen- 
dation the County Board of Super- 
visors in May 1933 authorized the 
County Surveyor to proceed on a co- 
operative basis with other govern- 
mental agencies in the establishment 
of a primary triangulation system for 
the control of future surveys and 
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California State Division of Highways, (7) the Los Ano, 
County Flood Control District, and (8) the Metro: 
tan Water District of Southern California. ; 

Owing to the difficulty of predicting the geogry, 
trend of increasing land values, the committee idopts 
general policy of conducting all field operations in 
cordance with first-order requirements of the U.S 
G.S. until such time as the spacing of contro! stay, 
would permit their use in the final distribution of , 
mate coordinate values to the cadastral structyre | 
means of regular public works surveys. 


INITIAL SURVEY OF THIRTY-EIGHT STATIONS 


Immediately following the authorization of this pr 
ect, field operations were commenced by a survey par 
organized from personnel of four of the « opera 
agencies. The reconnaissance resulted in the de sign » 
adoption of a triangulation network containing 38 y, 
tions, including 5 first-order stations of the U.S, ¢, 
and Geodetic Survey. 

Substantial station and reference monuments were w 
at each location. The typical monument consisted 
4-in. bronze disk set in a large concrete pier cast in place 
A subsurface monument of durable quality was we set 
approximately 12 in. below the base of each triangulat 
monument. Reference marks were similar in constr 
tion to the triangulation monuments. 

Near the center of the network, a precise base line y 
proximately 5.3 miles long was measured by the join 
survey party. In the subsequent adjustment, the » 
graphic positions of the 5 primary stations, together with 
the measured length of the base line, were held fix 
Angular observations were made at night using an Ss 
2-micrometer Hildebrand direction theodolite, reading 
to single seconds. In the measurement of the base lin 
three 50-meter invar tapes certified by the Nationd 
Bureau of Standards were used. 

Incidental field equipment such as _ heliotropes fo 
reconnaissance, signal lights, instrument stands, 
towers for angular observations, and taping stands and 
center support for base-line measurement, were built by 
personnel of the cooperating agencies. The method 
least squares was employed in the adjustment of obser 
vations, the computations being performed by an office 
staff also selected from the regular personnel of the 


he len: 
ureau 


maps throughout the county. 
During that same month a joint 
committee was organized for the pur- 
pose of carrying out the plan. The 
committee was composed of repre- 
sentatives of the following depart- 
ments and bureaus: (1) the County 
Surveyor of Los Angeles County, (2) 
the Los Angeles County Regional 
Planning Commission, (3) the Los 
Angeles City Bureau of Engineering, 
(4) the Los Angeles Bureau of Water 
Works and Supply, (5) the Los Angeles 
City Planning Commission, (6) the 


To Carry EQuipMENT FoR THE SURVEY PARTIES, SPECIAL TRAILERS WERE 
CONSTRUCTED AND ATTACHED TO STATION WAGONS 
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erating ‘epartments. Geodetic positions were based 
the North American 1927 datum. 
rhe fol. wng tabulation reflects the degree of pre- 
on obt uned in the initial 38-station survey: 
rotal nuriber Of 167 
ober of triangles fixed by the U.S.C. and G.S..... 5 
mber of triangles with plus closures.............. 85 
ober of triangles with minus closures............ 76 
ber of triangles with flat closure............... e 1 
ober of triangles with more than 3-sec closure. .. 3 
erage closure of triangle without regard tosign..... 1.14" 
Maximum triangle closure. ..... » 3.53" 
Deohable error of an observed direction............. 0.50" 
umber of Te 3 
Acreement between bases 1:104,500 
1:380,000 
Number of bases l 


ob 1 :2,900,000 


Probable error of measured base 


he lengths of the two base lines held fixed in the length 
ations were triangulated values between first-order 
sC. and G.S. triangulation stations as reported by that 


ureau 


PLANE-COORDINATE PROJECTION 
Upon completion of the adjustment, in February 1935, 
ne coordinate values based on the polyconic system 
re computed for each station. The controls and the 


rigin of the coordinates adopted for this projection were 


ide to conform with a system in use at the time by the 
s Angeles Bureau of Water Works and Supply. To 
lapt this system of projection to the entire area of the 
unty necessitated the establishment of two additional 
d zones, in order to maintain a consistent relationship 
tween projectional accuracy and the accuracy of con- 
mplated field operations. 


Ix Corr Drm Cut PAVEMENT OPENINGS FOR MONUMENTS 
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TAPING STAND Usep IN Precise TRAVERSE AND BASkE-LINE 
MEASUREMENTS 


The Rod Has a Circular Level Vial in Upper End 


In 1936 the U.S.C. and G.S., through its Special Pub 
lication No. 202, established a uniform system of plane 
coordinates for California. The Lambert conformal pro- 
jection was adopted by the Government in this publica- 
tion for basing plane-coordinate values throughout the 
state. The state was divided into six zones, the bound- 
aries of which conform with county boundaries, Los 
Angeles County being located in Zone 5. Results of our 
38-station survey previously described, were embodied 
in Special Publication No. 202. 

Since this publication created a plane-coordinate sys 
tem at variance with the one in local use at the time, it 
caused a rather complex problem. The principal com 
plication was that local engineers were given the choice 
of using either the state Lambert system or the local 
polyconic system for coordinating their surveys and 
maps, a condition diverging from the primary function 
ordinarily afforded by geodetic control. A comprehen- 
sive study and analysis of the problem was made by the 
joint committee and was submitted in 1938 to the late 
Maj. William Bowie, then retired Chief of the Division 
of Geodesy, U.S. Coast and Geodetic Survey. 


LAMBERT CONFORMAL PROJECTION ADOPTED 


One of the factors for consideration was that a con- 
siderable amount of federal and local funds had already 
been expended on a cadastral mapping project coordi- 
nated to the polyconic system. Fortunately the mapping 
which had been completed at that time was all located 
in the central polyconic zone. In his analysis, Major 
Bowie pointed out that the polyconic system in local 
use was not as well adapted to survey and map control 
over the entire county as the Lambert system, since it 
involved the use of three separate grid zones. He fore- 
saw some future difficulty in coordinating surveys which 
overlapped zone boundaries. 

Following his analysis he recommended that we con- 
sider adoption of a conformal type of projection which 
would embody the following characteristics: (1) inclu- 
sion of the whole county in a single zone, (2) selection of 
the origin of coordinates and central meridian so that 
remapping would be unnecessary, and (3) spacing of the 
standard parallels or meridians in such a manner as to 
produce scale factors so small that they could be con- 
sidered negligible in ordinary survey work. 

The joint committee, acting on Major Bowie’s recom- 
mendation, adopted a single-zone Lambert conformal 
projection embracing the entire county. All the fea- 


it 
> 


te 
~ 
be 


tures proposed by him were embodied in the new grid. 
The transition between systems required the minimum of 
expenditure, since it necessitated only the recomputation 
of plane-coordinate values for 525 stations and the re- 
typing of these data on new cards. 

Considerable expense was saved local governmental 
agencies through the cooperation of the U.S.C. and G.S. 
In addition to assisting us in analyzing our problems, that 
bureau prepared and furnished a complete set of tables 
for computating plane coordinates according to the new 


system. 
EXTENSION OF THE INITIAL SURVEY 


On completion of the initial 38-station survey in 1935, 
the County of Los Angeles adopted a cooperative policy 
toward various local municipalities interested in coordi- 


A Precise TAPING Party wits Its Escort 


nated surveys and maps, a policy which is still being fol- 
lowed. This has enabled a number of our cities to take 
advantage of our precise equipment and specialized per- 
sonnel in obtaining accurate control for their various 
public works operations. Through joint action of the 
County Board of Supervisors and municipal governing 
bodies, we have been able to extend this service to 17 
cities within the county. Also, our program of operation 
has on seven different occasions been scheduled to ac- 
commodate local engineers engaged in subdivision de- 
velopment of large tracts of land. 

All geodetic operations since 1935 have consisted of a 
further breakdown and extension, both by triangulation 
and traverse, of the initial 38-station survey. The Bu- 
reau of Engineering of the City of Los Angeles has also 
made notable progress with coordinated surveys during 
this period. Its operations, originally confined to the 
San Fernando Valley, have recently been shifted to the 
more congested districts to provide control for a system 
of freeway surveys contemplated for immediate and 
postwar construction. Both the County and the City of 
Los Angeles have employed only first-order methods of 
triangulation and traverse in extending this coordinated 
survey work. 

Since the declaration of war, angular observations 
have by necessity been made in the daytime, using regu- 
lat signal lights for targets. Excellent results have been 
obtained when atmospheric conditions have been good. 
However, it has been noted that in order to secure first- 
order azimuth closures, the percentage of re-occupations 
has slightly increased. All triangulation breakdown has 
been adjusted by the method of least squares, whereas the 
method of simultaneous weighted junction points has 
been employed in the traverse computations. 
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Cooperation by various municipalities in whic 
angulation and traverse surveys have been ma, 
been excellent. They have furnished both men ay 
terial for carrying on the work, and in each instance ».. 
lar police officers have been assigned to our taping a 
to control highway traffic. Through the efforts , 
U.S. Coast and Geodetic Survey our invar tapes 
been periodically standardized by the Nationa! Bure 
Standards. 

At the present time 1,519 triangulation and tr, 
stations are available for use in Los Angeles Cows 
Of these, 618 have been established by the City Enos 
of Los Angeles. Triangulation stations in the part 
the county lying south of the San Gabriel Mountain: 
distributed on an average of one for every 3.3 sq mil 

Of special interest in connection with the extensic, 
the initial survey has been the development of sy, 
equipment to expedite the work. Control monume; 
paved streets have been set several inches below ; 
grade and protected at the surface by a cast-iron ; 
weighing 26 lb. A 7-in. core drill equipped with an 


sized attachment developed by the Los Angeles (i 


Testing Laboratory has been employed in cutting 
pavement for setting these monuments and seating; 
covers. For carrying the precise taping equipment 
light-weight trailer for use with a station wagon was 
signed and built. This has proved very economical s 
it released for heavier duties a larger truck of equal cay 
ity which formerly had been used for this purpose 

Also developed during the progress of the work wa 
device for plumbing taping stands over preliming 
ground stations. This consists of a '/s-in. brass rod 
long with a circular level vial attached to one end 
opposite end is pointed. To operate, the pointed « 
passed through a hole in the top of the stand and brow 
into contact with the ground station. The stand is ti 
shifted to the point where the bubble is centered. 
device is more rapidly operated than the ordinary plu 
bob and attains the degree of accuracy required for rou 
plumbing. 

Another development was the construction of aa 
tilever-type instrument stand for use at stations ont 
roofs of buildings. This stand, constructed of 2 by |! 
sugar pine, so designed that it is readily clamped to! 
fire wall of a building by means of set screws, has & 
successfully used at numerous stations for supporting! 
direction instrument without noticeable loss of precis 
in observed values. No other structure or platform 
ordinarily needed for the observer. 

Considerable time in office operations has been s 
through the use of a special calculating machine wid 
designed to add or subtract angular values recorde 
degrees, minutes, seconds, and hundredths of secu 
This machine was furnished by the manufacturer at! 
same cost as his standard adding machine. Its us 
particulafly valuable in setting up angle equations 
in computing triangle closures and traverse bearings 


DISSEMINATION OF INFORMATION 


In 1935 the joint committee designated the Cout 
Surveyors Department as a clearing house for geo 
control data reported by the various governments! 
corporate agencies. Since then this department! 
maintained a file of station descriptions, geographi¢ | 
tions, and plane coordinates for each station. This 
mation is typed on 5 by 8-in. cards for the use 
general public. As they become available, photo 
copies of these records are forwarded to the Direct™ 
the U.S. Coast and Geodetic Survey for his inform! 
and files. 
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Roadway and Intersection Capacity - 
Survey of Representative Localities Used as Basis of Traffic Study 


By Guy Ke tcey, 


M. Am. Soc. C.E. 


Hicuway ANatyst, Port or New Yorx Autuority, New York, N.Y. 


FFICIENT traffic flow on HROUGHOUT 
streets and highways is neces- 
sary if satisfactory transpor- 

rion isto be provided. In adapting 

sting roadways and designing 
w ones to carry present or antict- 
pied traflic loads, it is necessary to 
easure rates of vehicle flow, to 

ulate roadway capacities, and to 

these measurements with 

eptable standards. To provide 
basis for such measurements, 
eral factors need to be taken into consideration. 
The measure of traffic flow on roadways is frequently 
oressed in terms of the total flow of vehicles, in both 
Sections, for a given period, such as for 12, 16, or 24 
is. While such information is interesting as one 
wns of economic measurement, it is not useful in 
ving specific problems of peak-load traffic demands 
hich confront transportation officials and traffic engi- 

vers in practice. Thus, a 16-hour count of 2,000 

hicles along a roadway may indicate serious problems 

mgestion if most of these vehicles are concentrated 
brief periods, in alternating directions. On the other 
und, a 4,000-vehicle load on the same roadway presents 

p problem of congestion if it is uniformly distributed in 

th directions over a 16-hour period. 

Roadways and roadway intersections must be con- 

lered in terms of their capacity to accommodate the 

ik loads to which they are, or will be, subjected. 
hile it tends to follow an hourly, daily, and seasonal 
ittern, traffic flow normally ebbs and surges unequally, 
tenating in direction, and peak traffic loads are 

ually in one direction at a 

me and for relatively short 

riods. 

In practice, the curve of the 

sual traffic load fluctuates 

m low valleys to lofty 

ks with few plateaus and 

iten with extreme variations. 
hen a peak traffic load ex- 
ecls the capacity of the road- 
iy facilities for its accom- 
‘lation, or of adequate 
cilities that are inefficiently 
sed, it develops a false peak 

back-up,” not only along 

course of the heavy flow, 
utinother directions. This 
ck-up’’ is a form of conges- 
that is usually charac- 
nzed by inefficient move- 
ntand often requires longer 


present traffic 


jective planning is 
peak loads to come. 


deed, back-up” congestion 
ning irom an interval of 
kavy load often gives the 
“pression of over-load in 
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war planning is occupying the at- 
tention of highway engineers. Although 
is straining existing 
facilities in only rare instances, ob- 


Mr. Kelcey was made prior to the dis- 
locations of the past two years and repre- 
sents the most recent studies made of 
normal heavy-traffic conditions. 


directions where none actually exists, 
and when the traffic load is actually 
normal or subnormal. If the peak 
load is accommodated, the after- 
math “‘back-up’’ congestion will be 
avoided. 

Measurements of peak traffic loads, 
of rates of flow, and of the capacity 
of roadways are necessary if a given 
condition is to be correctly appraised 
and if a satisfactory solution is to be 
approached. A suitable basis for 
measuring the rate of vehicle movement is in terms of 
vehicles per traffic lane per hour. This may also be ex- 
pressed as seconds of headway, per vehicle, per lane. 


the country, post- 


anticipating the 
This analysis by 


BASIS FOR MEASUREMENT 


The establishment of a practical standard of flow per- 
fection requires an arbitrary generalization. Assume a 
perfect roadway, without impediments, intersections or 
interruptions, with ample reservoir accommodations at 
both ends to discharge and receive the flow of vehicles, 
on which travel perfectly trained drivers in perfect cars. 
Under such ideal conditions, it might be possible for a 
vehicle, per lane, to pass in each 1.2 seconds, or 3,000 per 
lane per hour. This arbitrary figure is here adopted as 
representing 100% efficiency, for use in comparing actual 
rates of flow per lane per hour under other circumstances, 
where various elements of perfection are lacking. Such a 
rate is not likely to be exceeded, although it might be ap- 
proached for short intervals under favorable conditions. 

A canvass of highway and city traffic experience indi- 
cates that the normal maximum practical expectancy 


CONGESTION RESULTING FROM INADEQUATE OUTLET FACILITIES ON 14TH Street, S.W., 
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Yale Bureau Street Traffic Research 
ELABORATE Bur Errecrive Is Tarts Trarric INTERCHANGE ON New York City’s WEST 
Sipe HIGHWAY 


per lane per hour for uninterrupted flow, under favorable 
roadway conditions, is approximately 1,600 vehicles. 
This seems to be a critical point beyond which confusion 
and other interferences are apt to precipitate back-ups 
and congestion. It is entirely probable that widening 
of roadway lanes, use of white lines to define them, 
further improvements in vehicles, better driving, and 
better feeder and discharge facilities to and from main 
roadways will gradually increase this figure. 


HIGH TRAFFIC COUNTS RECORDED 


Indeed, a New York City parkway count showed as 
high as 2,193, and for a brief interval a Chicago Park 
District count recorded 2,043 cars per lane per hour. In 
one Chicago Park District count, the average flow per 
lane per hour far four lanes in one direction, during a peak 
period, was 1,960, or 7,840 for the four 
lanes. Counts for short intervals have 
been reported, but not confirmed, of 
2,800 cars per lane per hour. These 
maximum flows are reported to have 
been achieved where speeds were be- 
tween 30 and 40 miles per hour. 

Of far greater importance than the 
maximum possible flow are the condi- 
tions that prevent efficient flow, par- 
ticularly at intersections. In fact, the 
first part of this article is intended as an 
introduction to a discussion of these 
conditions. There are many impedi- 
ments to the attainment of perfection 
in traffic flow even on open highways 
with all grades separated. In spite of 
much improvement, drivers as a whole 
do not always function correctly; some 
are slow, some are hesitant, and some, 
who are inexpert, cannot maintain pace. 
Each has a different reaction time and 
accordingly drives close to, or well away 
from, the next vehicle. Others fail to 
keep in line and occupy, or block, 
double-lane space. Not all vehicles 
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LANE MARKINGS Arp IN ErricreNt USE oF ROADWAY 
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are in condition to meet Operas 
ing demands. 

Even the best highways, with 
adequate lane widths, us; tally ly 
accommodations for feedins 
vehicles onto, or dischargig 
vehicles from, the road ways - 
full capacity per lane per hog 
Again, few roadways are go we 
designed and maintained ; 
maximum traffic flow is tao 
Pavement defects, short cy 
radii, inadequate visibility Or sig 
distances, narrow lanes, turn 
movements, parking, pedestraing 
inadequate direction signs, 
other factors cause hesitation 
the part of drivers and other 
turbances that prevent efficie, 
traffic flow. 

Intersecting streams of tra 
at “grade 
single problem in the maintena 
of good traffic flow. When gra 
are separated, as at clover.) 
interchanges, each traffic lan 
free to carry its load wit 


out interference from crossiz 


vehicles. When, however, two roads intersect at gr 
the flow cannot exceed 50% of the total capacity oft 
feeder lanes. Similarly, at the intersection of thr 
routes, the capacity of the intersection cannot exceed om 
third of the capacity of all the routes. 


These maximum-capacity’ percentages are furthe 


reduced by a number of other factors, some of which a 
constant and some extremely variable. Simple interie 
ences include those introduced by pedestrians, right a 
left turns, and other secondary factors, all of which redv 
the percentages given for the maximum overall capaci 
of intersections at grade. The most serious loss usual 
develops from the necessary and frequent reversal in t 
direction of traffic to accommodate crossing movements 
When the direction of flow at an intersection is revers 
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ect Open st be allowed so that cars already in % | 
tion cati Clear the intersection. At : 
ways, wis beginn ng of the clearance interval, 
isually interse. tion is fully in use or usable. 
OF feedialmge the end of the clearance interval, it 
lischarpin mpletely out of use and is empty 
ad wa rrafic. im terms, then, of intersection 
per hor city to carry the vehicle load, half 
are $0 wl the clearance interval is lost time. 
‘ined thes arance intervals normally range 
S attaine = 3 seconds at intersections of rela- 
ort curs ely narrow roadways, to 5 or more 
ity or sip ads where roadways are wide or 
S, turn ere the crossing distance is greater 
edestrain ause the roadways intersect at an 
signs, ute angle. The Chicago Park Dis- 
sitation t reports that 4.76 seconds is its 
other erage clearance interval for a 66-ft 
It efficie; ,dway. 
, second loss of capacity occurs at 
of ‘trai end of the clearance interval, while 
the maigflliers that have been stopped get under 
2intenar Ifthese cars start instantly, they 
hen gra anally require at least the time of a 
clover-) I clearance interval to refill the inter- Public Roads Administration 
ffic lane tion. At the beginning of this time CHANNELIZED INTERSECTION REDUCES INTERFERENCES TO TRAFFIC 
ad wit intersection is empty and at the 
| CrossiggmEnd it is fully in use. Half of this interval is, then, also able and unavoidable loss in intersection capacity. The 
at gra st. total time lost per cycle, therefore, from movement in 
city of t Thus, for each reversal of traffic flow, an amount of one direction back to movement again in the same direc- 
of thr me equal to at least a full clearance interval is lost in tion, equals the clearance intervals plus the time lost 
xceed on aring and refilling the intersection. Since there are after each reversal owing to delay in starting. 
wo, and sometimes three, clearance intervals at an : 
e further tersection during each cycle, from movement in one SOME APPROXIMATIONS 
which « rection back to movement in the same direction again, Assume a simple right-angled intersection at which the 
e interier i since the time of one clearance interval is definitely normal traffic flow is in the ratio of 60% on the main road- 
right a st during each reversal, the total of two clearance way and 40% on the cross roadway. The generally ac- 
ich redu htervals is lost to the free flow of traffic, per cycle, at the cepted, practical maximum of traffic flow to be expected 
l capaci ptersection of two roadways, and three clearance inter- per lane per hour, when there are no interruptions or 
ss usual ls are lost per cycle during a three-interval movement impediments is 1,600 vehicles per lane per hour. 
rsal in thelr cycle of operation. Assume that an intermediate or change interval of 
ovements \nother, but variable, loss arises from ‘‘inertia lag,’’ 3 seconds is allowed at each reversal of direction of inter- 
S revers rdelay in getting started. Thus in starting on a green secting traffic. Then two reversals, or 6 seconds, are lost 
al of timfimmenal, stopped cars often “‘accordian’’ out so that in percycle. This equals 10% of the cycle time if a 60-sec- 
treme cases the signal ahead changes back to red before ondcycleisused. An equal amount of time is lost through 
elast cars in the line can move. Given efficient drivers, lag in starting. This amounts to a total of 20% of the 
Se | Bhis lag is reduced, but it always constitutes a consider- cycle time. The maximum time available for actual 
traffic movement in both di- 
_ rections is then 100% minus 
LEGEND 20% ,or 80%. 1f60% of this 
80% is allocated to flow in 
3 Average the direction of heavy traffic, 
Par then the maximum actual 
2000 " time available for movement 
80 in this direction is 48%. 
Applying this percentage to a 
flow of 1,600 cars per lane per 
© hour, which is taken as the 
practical maximum under 
d 2 esi 3,1! result is 768 cars per lane per 
| hour, as the maximum that 
%| can be expected in the direc- 
| tion of heavy flow. This ap- 
Ocessional Occosionat Frequent plies where the traffic loading 
Traffic Traffic ‘Traffic is in the ratio of 60% main 
Conditions Separated Circles Intersections Intersections Similarly, at the intersec- 


tion of three roadways, the 


Fig. | 


COMPARISON OF MaxtmuM HIGHWAY TRAFFIC FLoOws FOR VARIOUS CONDITIONS 
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ComPLIcaTep INTERSECTION AVOIDED BY Use or Trarric Circle, NEAR NEWARK, N.J, 


maximum practical capacity can be calculated. Assume 
such an intersection with traffic distributed equally so 
that each flow of traffic is allotted one-third of the time 
available for movement. Since approximately 30% of 
the total time is lost in reversals, leaving 70% for total 
useful movement, flow in each direction would be given 
23'/; of the useful time. Applying this percentage to the 
1,600 maximum practical expectancy of flow per lane 
per hour, the result is 373 vehicles in each direction. 


Taste I. Capacity or INTERSECTIONS CONTROLLED BY SIGNALS 


(a) Intersection of Two Roadways, Two-Interval Cycle of Operation 


Maximum Expectancy, VEHICLES 
Per LANE, rer Hour 


PeRCENTAGE OF TOTAL Time 
GIven TO 


lain Street Cross Street Main Street Cross Street 
0% 50% 640 640 
55% 45% 704 576 
60% 40% 768 512 
65% 35% 832 448 
70% 30% 896 384 


(b) Intersection of Three Roadways, Three-Interval Cycle of Operation 


PeRCeNTAGE OF ToTAL Time Maximum Expectancy, VEHICLES 


GIVEN TO PER LANE, PER Hour 
Street Street Street Street Street Street 
No, 1 No, 2 No. 3 No. 1 No. 2 No. 3 
33'/3% 373 373 373 
40% 30% 30% 448 336 336 
10% 35% 25% 448 392 280 
40% 40% 20% 445 445 224 
0% 25% 25% 560 280 280 
vib 10% 20% 560 336 224 
60% 20% 20% 672 224 224 


Calculations by this method yield the flows shown in 
Table |. These flows represent the practical maximums 
obtainable where impediments introduced by left turns, 
pedestrians, improper driving, and other factors have 
been eliminated. These figures may therefore be taken 
as a goal to be hoped for as impediments are eliminated. 
An example of such an impediment is reported by the 
Chicago Park District, which counted an uninterrupted 
flow of 200 cars per lane per hour on 8'/;-ft lanes, at an 
average speed of 15 miles an hour. On 11 and 12-ft 
lanes, with no interferences, the District’s maximum 
working figure is 1,600 cars per lane per hour. Thus the 
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Vou. ts, N 
restraint introduces; 
lanes that are too » 
TOW, ZiViNg too little, 
way, reduces the flog 
traffic by 900 veh; 
per lane per hour 
check these deducti 
it was decided to C 
vass and record act, 
peak flows under yy 
ous conditions, 4 
cordingly traffic ens 
neers in all parts of 
country were cany aed 
to determine fe 
under peak-load pp 
sure for a range of trag 
conditions. Survey; 
sults are given in Fig 

It is obvious. 
course, that if all orn 
flow is cut off at an 
tersection, and if all iz 
pediments are remoy, 
the main flow cy 
approach, and unde 
some conditions coy! 
exceed, the normal ; 
pectancy of 1,600 cy 
per lane per hour. The lower figures recorded x 
chargeable principally to cross flow and other inte 
ferences. Taking the approximate percentages pr 
sented previously in this article, and ignoring secondar 
interferences, it is possible to calculate roughly 
maximum flows that may be hoped for at various type 
of roadway intersections under favorable conditions 

Having established the flow that a roadway or « 
intersection should carry per lane per hour in the dir 
tion of heaviest load, interferences that prevent its 
tainment can be determined and, as far as possit 
eliminated or relieved. Such steps obviously inclu 
careful balancing of signal timing and coordination 
signals to produce continuous movement of platoons 
cars so as to eliminate or reduce the lag in stopping a 
starting. White lines to define lanes entering and leaving 
intersections, facilitation of turning movements, 
many other similar steps are well known, but too litt 
used, methods of improving flow efficiency. 

It should be emphasized particularly that many int 
sections of three roadways are capable of channelizatuc 
treatment to eliminate irregular movements, to redu 
the length of shuttling maneuvers, to simplify problems 
of interchange of vehicles and pedestrians, and to perm 
operation on a two-interval rather than on a thr 
interval cycle where it is necessary to use traffic signa’ 
Five-point and six-point intersections can often be cha 
nelized to simplify vehicle movements so that mai 
flow efficiencies equal to those of normal intersectwm 
can be attained, as indicated in Fig. 1 by dotted lin 
Indeed, many intersections of all types can be chann 
ized to greatly increase flow efficiency and salet) 
operation—results that follow from the efficient use 
roadway space. 

Certainly if the capacity of existing roadways, 4 
particularly of intersections, can be substantial) 
creased by adjustments and inexpensive procedure 
such as those outlined, then expensive additions 4 
widening operations can be avoided. Such methods 
should also aid in meeting traffic pressures arising 'T" 
wartime demands. 
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Water mains, service and 
fre hydrants before the 
mew streets have been de- 
veloped, and will avoid the 


pecurs when newly placed 
navement has to be cut 
through because of lack of 


)ralting Consumer Rules for Water Services 


From 


’aper Gwen Before Sanitary Engineering Division at Society's Los Angeles Convention 


By Max K. Socua 


\ssIsTANT ENGINEER OF Desicn, DeparTMENT oF WATER AND Power, Water System, Los ANGE.Es, CALIF. 


NGINEERS and administrative officials charged 
with the responsibility of supplying a community 
and its inhabitants with an adequate water sup- 

must inevitably be concerned with the task of draft- 
consumers’ rules and regulations for the service ren- 
ved. These regulations largely incorporate adminis- 
tive and fiscal policies concerned with the relation- 
» between the water utility and the consumers. 
Proper control of the expansion of water system facili- 
es in new subdivisions requires the cooperation of vari- 
s city departments. 
rhe city engineer, city 
ning commission, or 
ther jurisdictional bodies 
uld require that ar- 
ngements be made for 
e installation of a com- 
ete water system, includ- 
zy fire hydrants in the 
wareas before such areas 
recorded. This will 
juire the installation of 


economic waste which 


resight in planning for 
the necessary utilities. 
in the other hand, such 
ilities should be in- 
talled in new subdivisions only after streets are well de- 
ned and marked with proper survey stakes, and prefer- 
ly after curbs have been placed. The streets should be 
raded to subgrade before the facilities are installed. 
Moreover, such facilities should only be installed in prop- 
rty owned by the city or in streets formally dedicated to 
ublic use, unless a right of way or easement is granted 
the utility. In private or non-dedicated streets, the 


rules should require that the street alinement and grade 


¢ established by the city engineer before the installa- 
ion of mains. 


PRESSURE CONDITIONS 
It is the duty of water works engineers to maintain a 


reasonable range of pressure fluctuation within service 


nes. An unusually large pressure range indicates 


system weaknesses that should be corrected by the 


tility. The consumer has the right to expect a reason- 
dle and predictable range, known to him at the time 


the service is ordered, and this range should remain sub- 
‘tantially unchanged. 


After a reasonable pressure range has been established 


within a service zone, all applicants for water service 
‘hould be required to accept it, and at the same time, to 


wid the utility harmless from any damages caused by 


‘uctuations of pressure or interruptions in service. An 


IDEAL CONDITIONS FOR LAYING 


applicant for a service connection should be required to 
agree to accept such service as the utility is able to render 
from its existing distributing system and to construct, if 
necessary, and maintain at his own expense, regulating 
devices such as a tank to furnish an auxiliary supply 
when pressure may be insufficient, or a pressure regulator 
to reduce excessive pressures. 

These provisions should not be abused by the utility. 
The consumer still has the right to expect reasonable 
pressure conditions and the utility should undertake, at 
its own expense, any sys- 
tem betterments that are 
necessary to maintain the 
proper range of pressure. 
When the utility desires to 
increase the pressure in 
mains, and consumers are 
adversely affected, indi- 
vidual pressure regulators 
should be installed on the 
service connections at the 
utility’s expense. 

Water piping ordinances 
usually determine the size 
of service connections. 
Subject to the limitations 
of such building ordi- 
nances, the utility should 
reserve the right to de- 
termine the size of the 
consumer's service connec- 
tion and its location. 
Each building under separ- 
ate ownership should be 
provided with its own service connection. In no event 
should two or more service connections serving a con- 
sumer’s premises from the same or different mains be al- 
lowed unless check valves are installed to assure that flow 
cannot pass from the public water system through the con- 
sumer’s piping system and back into the public system. 

It is useless for the utility to try to provide for ade- 
quate water service if the consumer's piping system is 
inadequate to take care of the requirements of his 
property. Positive control of the adequacy of consum- 
er’s piping lies within the jurisdiction of the city’s de- 
partment which establishes design requirements, issues 
building permits, and inspects construction work. This 
department should require piping of sufficient size and 
capacity to produce a specified minimum pressure at the 
most remote fixture, to insure required rates of flow for 
the various uses and types of fixtures, and to eliminate 
all possibility of vacuums and contamination caused by 
backflow or back-siphonage. 

A water piping ordinance should be drafted in close 
cooperation with the utility engineers, for it is only 
through proper control of the consumer’s piping that the 
utility can be assured that adequate service will be ren- 
dered and the purity of the supply protected. 

A large number of water meters are damaged by hot 
water or steam emanating from the premises. This dif- 


SUBDIVISIONS 


MaINS IN NEW 
Exist WHEN STREETS Have BEEN LOCATED AND GRADED, AS 
Was THE CASE IN Tuts Los ANGELES DEVELOPMENT 
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ficulty may be caused either by 
mechanical failure of hot water 
heaters or by carelessness of the 
consumer in operating the heaters. 
In severe cases, not only has the 
meter on the consumer's service 
connection been damaged, but hot 
water has traveled through the 
mains and damaged meters on the 
services of adjacent property 
owners. 

In view of the fact that hot 
water or steam damage is usually 
caused by failure of mechanical 
equipment or ignorance of the con- 
sumer as to the effect of hot water 
on meters, it is recommended that 
in the interest of good consumer 
relations, the utility assume the 
cost of changing and repairing a 
meter the first time it is damaged. 
A notice should be mailed to the 
person responsible for the pay- 
ment of water bills informing him 
of the damage and explaining the 
effect of hot water or steam on 
water meters. If the damage 
occurs again, and the same person 
has been continuously responsible 
for the payment of water bills 
since the date of the last occur- 
rence, then the cost of changing 
and repairing the meter should be charged to this person. 
Hot water damage to meters can be eliminated to a 
large extent if the city’s piping ordinance requires a check 
and pressure relief valve installed on the outlet side of the 
water-heater control valve. 


INDUSTRIAL SERVICE 


HEALTH REGULATIONS 

War industries have heightened the hazards of cross 
connections between drinking water and auxiliary water 
supplies or carriers of other dangerous waters. Investi- 
gations have disclosed numerous instances of cross con- 
nections between drinking water systems and other sys- 
tems. Some of these are a menace to the health of con- 
sumers both on the premises and elsewhere. 

Regulations can establish controls over the operation 
of dual water supplies, fire systems, industrial process 
water, and waterfront lines. These regulations should 
encourage the exclusive use of public sources of water 
supply where they are available, and discourage the use 
of other sources unless they are of good quality and under 
competent sanitary supervision. Wherever practicable, 
it should be required that water systems for fighting 
fire, for industrial processes, for sewer and sewage treat- 
ment plants, and for fire-protection lines supplying ves- 
sels at piers, should be wholly separate from lines carry- 
ing drinking water. Pending such separation, contami- 
nation of drinking water must be avoided by the use of 
devices to prevent backflow. 

Wherever practicable, an air-gap separation between 
the drinking water system and the process water or 
fire-fighting system (if other than an approved source is 
used for this purpose) should be used in preference to 
mechanical equipment for preventing backflow. Where 
air-gap separation is impracticable, or would require the 
use of a large amount of critical materials, suitable ap- 
proved double check-valve installations should be pro- 
vided. Devices for preventing backflow must be inspected 
by the owner at least every three months, and serviced or 
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PROTECTED 
BY CHeCK-VALVE INSTALLATION 
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replaced wherever they are {, 
defective. The utility yo, 
owns, controls, and services , 
check valve and the other js y 
the jurisdiction of the consy 
although many utilities are a¢ 
ing the practice of installing 
controlling both check valve 
Regulations should also 
vide for marking exposed por, 
of dual water systems an 
posting outlets to indicate y 
are safe and which unsafe. W 
dual systems exist, each prep 
should have competent y 
supervisors who are responsibj 
all times for the laying and 
of the various pipe lines and egy 
ment, and for the avoidane 
cross connections through wi 
a dangerous supply may reach; 
drinking system. 
ENFORCEMENT OF REGULATION 
A utility should have the rg 
to discontinue service for y 
tion of the regulations ag 
cross connections, backflow, b 
siphonage, or for any other aby 
of the use of the water. The 
sumer, however, is entitled t 
reasonable notice of the intent 


the utility to discontinue his service because of violat 
of applicable health laws or utility rules. He is als 
titled to have a reasonable opportunity to compl 
cease the violation, provided that he is not creatig 
conditions immediately dangerous to public health x 


welfare. 


Rules and regulations properly developed and 
ministered will embody a uniform practice for the 
stallation of water-system facilities and for the var 
kinds of water service rendered by the utility. When! 
engineering, financial, and administrative factors 
correlated into practicable, workable regulatibns 
obligation of the utility to its consumers, and oi | 
consumers to the utility, will be defined. This allocat 
of responsibilities will go a long way toward solving 
troublesome problems arising in the engineering admins 
tration of water utilities. 


WatTer-Meter Disks WARPED AND Spiit By Hot WATER 


Consumers 


CONSUMER'S PREMISES 


are Often Unaware of This Danger 
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Ingenious Suggestions and Practical Data Useful in the Solution of 
a Variety of Engineering Problems 


‘se of Nomograms in Solving Stream-Flow Routing Problems 


By Ray K. Linsey, JR., Jun. M. Am. Soc. C.E. 
Associate Hyprautic Encrneer, WEATHER Bureau Orrice, SACRAMENTO, CALIF. 


rR 


EAM-flow routing by use of the storage equation 


? i; an established part of the methodology of hy- 


] 


iph 


af 
I 


rag 


ry and hydraulics. Numerous solutions, both 
ical and tabular, of the basic storage equation have 
resented, many involving a rather tedious process 


uiring repeated reference to a curve or curves of a 


e function. Considerable time is required for the 


ration. The writer has found that nomograms or 


ell 
the 


1 
pie 


The 


} 
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,ent charts can often be developed for the solution 
storage equation in many of its forms. Some ex- 
s are cited here. 

- following nomenclature will be used: 


= volume of storage 

= rate of outflow trom reach 
(Subscripts 1 and 2 refer to the beginning and end of 
the rou.ing period, respectively.) 

= rate of inflow to reach 

= length of routing period 

= average rate of inflow and outflow during 

routing period 


Perhaps the simplest assumption used in routing is 


at 


S = f(O). The storage equation can then be 


ritten I (O; + Oz) = Ss Si. (1) 


I+ (Si = (Se + . eee 


\ nomogram, Fig. 1, was constructed for routing runoff 
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RouTInNG NOMOGRAM FOR THE KERN RIVER ABOVE 
BAKERSFIELD, CALIP. 
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use of Eq. 2. Scales actually used in the final nomogram 
are shown along with those used only to develop the 
nomogram; asterisks mark the latter. To use this 
nomogram, hold a straightedge between the value of O on 
Scale 1 and the runoff on Scale 3. Then read O, on Scale 
2. In the preliminary steps, values of (S,; — '/,0,) on 
Scale 1 and values of J on Scale 3 are added to give the 
sum (.S. + '/202) on the central scale. Since S = f(O), 


(1) (2) (3) 
130 210 and Over 210 340 r 
170 200 200 + 
130 150 190 320 = 
130 180 
120 170-4 190 
110 110 
160 
100 150 
100 160 
130 1504 
90 80 240 
70 3 110 220 
70 3 90 o 
180 8 110 
= ~so 3 S 3 
60 160 § 3 3 
8 0% 9 
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50 = 5 80 
30 ‘ = 70 
2 
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Fic. 2. RoutinG NOMOGRAM FOR THE SACRAMENTO RIVER FROM 
SHasta Dam TO Rep BLUFF 


S +'/,0 = f(O), and values of S = '/,0 on Scales 1 and 
2 can be replaced by values of O. In the routing process 
the storage relation is no longer needed, routing being 
accomplished with O and J alone. 

The nomogram of Fig. 1 was developed for routing 
runoff through valley storage, and since runoff is often 
conveniently expressed in inches of depth over the basin, 
Scale 3 has alternative graduations in inches. 

In the May 1941 issue of Crvi. ENGINEERING, Otto H. 
Meyer suggested the use of a relation in which storage is a 
function of outflow ¢ hours later, where / is a lag that most 
effectively narrows the storage loop. If 7 = 2, then 
= f(Ovr). Assuming O:,,r = O, the storage equa- 


| 
_ 
| 
] 
‘ 
- » 
10 - 
0 x 
ER FRO 
1. 
|| 


210 Civit EnGineeRInG for May 1944 


tion can be written [ — O = S,— S,..............(3) 
or I + (S, — O) = Sy........-.--(4) 


A nomogram for the solution of Eq. 4 is shown in 
Fig. 2. Values of S; — O are added to J to give values 
of S; on the central scale. Since S = f(O), S-O-= 
f(O), and values of O can replace values of S, — O and 
S,. A straightedge held from a value of O for the first 
period to a value of / for the same period will intersect 
the proper value of U for the second period on the center 
scale. As in Fig. 1, the scales not actually needed on the 
final nomogram are marked with asterisks. 

If storage is expressed as a straight-line function of 
I + O, or of weighted values of J + O, the nomograms, 
although more involved than the examples cited, offer a 
considerable saving in time and effort. In general, the more 
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complex the routing procedure, the more complex 4 
nomographic solution becomes, so that in some a. 


little saving will be effected. 


Often, however, sip 


nomograms can be developed for approximate soly; 
of some of the more complex routing schemes. «¢ 
nomograms may prove of value in expediting prelimip.. 


solutions. 


Where the stage discharge relation is constant, yajy. 
of stage may replace flow values on the inflow and 
flow axes. This gives further simplification where st, 


are of primary interest. 


Other special variations in >, 


cedure will become apparent as each problem js «> 
sidered. The use of the nomogram does not affect «, 
accuracy of the routing since it is merely a graphic 
solution of established procedure, and can be quite as » 
curate as the tabular solution if proper scales are yo 


Stability of a Cantilever Retaining Wall 


By Staniey U. BENSCOTER, Jun. Am. Soc. C.E. 
Bureau or Agronautics, Navy DEPARTMENT, WASHINGTON, D.C. 


O* E step in the design of a cantilever retaining wall 

is the computation of base pressures. The stability 
of such a wall is regarded as satisfactory when the re- 
sultant of these pressures acts at the edge of the middle 
third of the base. This gives a pressure of zero at the 
heel. In a cohesionless soil, this represents an impossible 
state of stress at the heel. A realization of this fact re- 
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Fic. 1. CANTILEVER WALL IN EQUILIBRIUM 


quires and suggests a concept of “‘satisfactory stability” 
somewhat different from that now commonly accepted. 
Such a concept leads to the possibility of increased 
economy in the design of cantilever retaining walls. 

In the example shown in Fig. 1, the dimensions of the 
wall and soil characteristics have been chosen arbitrarily. 
The dimensions were not selected in any attempt to 
secure maximum economy, but for convenience. The 
length of the heel is not given, but is indicated asx. The 
equations of equilibrium, if applied to the wall, tell us 
that a choice of x = 9.8 ft will, theoretically, give a heel 
pressure of zero. (The force on the face AC is assumed 
to have the full passive strength of the soil.) 


A cantilever wall designed by the customary p 
cedure, surrounded by cohesionless soil, will develop 


shearing force on plane EB. 


If the distance x in Fig 


were made 10.4 ft, the equations of equilibrium wou 
show the heel pressure to be 0.41 kip per sq ft, or K*%y/ 
where K is Rankine’s coefficient for active earth pressur 
With this base width, no shearing force would be requir 
on plane EB. If the distance x is made less than 1(); 
ft, a shearing force must develop on plane EB, and th 
magnitude of this force will increase as x decreas 
There is an apparent limit to this shearing force, given 


Limit of S = Kor tan ¢.. 


where H is the distance from point B to the ground su 
face. Let us write the actual value of S required wit 
any given base width to maintain the heel pressure 


0.41 kip per sq ft as, 


S= tang...... 


The factor « may vary between zero and one. 
equations of equilibrium provide us with a relation & 


tween ¢ and x, which is shown in Fig. 2. 
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Fic. 2. INDICATING REQUIRED LENGTH OF HEEL 
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_ would be obtained by customary procedure, 
respons to€ = 0.1. This means that on plane EB 
hearing ‘oree would develop equal to 


git, wh 


§=0.1 (Fur) tan @ = 2.31 kips perft...... (3) 


+ should now be apparent that the wall of Fig. 1 
sid be designed by the following procedure. Assume 
bat a shearing force acts on plane EB, the magnitude of 
bic force being given by Eq. 2. This requires a decision 
. to the correct value of ¢ to allow. As usual, such a 
Iecjsion must depend upon the results of experimental 
-jdies. Such studies should measure the rotation and 
sultant translation of walls designed for various values 
;, For the chosen value of ¢, compute the distance x 
ad the toe pressure w, from the equations of equilibrium. 

Let us now consider the wall in Fig. 1 designed for 

- (5. From Fig. 2 we find x = 7.4 ft. Such a wall 
chown in Fig. 3 The heel pressure that would 
jevelop as the fill is placed is shown in Fig. 3 (bo). When 
ve fill reaches elevation /;, the heel pressure becomes wy. 
Vhen the fill reaches elevation /»2, the heel pressure be- 
mes Kwy. And at As, the pressure becomes K*wy. 
The reader will find it instructive to picture the repre- 
ntation of the state of stress at point B in a Mohr di- 
wera for various elevations of fill. While the last 6 ft 
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(a) WALL SECTION (6) HEEL PRESSURE 


Fic. 3. Watt Design to AssuRE SHEARING FoRCE ON 
PLANE EB 


Height of Fill _» 


of fill are being placed, a shearing force must develop 
on plane EB. If advantage is taken of this force in 
cantilever wall design, an appreciable saving will result. 


Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 


Large Mining Project in New York 
State 


lo tHe Eprror: In connection with my article, ‘Inclined Mine 
iit Sunk in the Adirondacks,” in the April issue, it may be of 
rest to point out that a contract has been signed between the 
public Steel Corporation and the Stiefel Construction Corpora- 
for all the mining of iron ore at the Fisher Hill Mine at Mine- 
e, N.Y 
The Stiefel Construction Corporation has completed a 2,000-ft 
ftand tunnels on six levels, 300 ft apart. The Fisher Hill Mine 
signed to produce 2,500,000 tons of crude ore per year. It is 
largest single iron ore mine in this country and, probably, the 
rid. Many of the men employed on the recently completed Dela- 
ire Aqueduct are now engaged on this mining venture, and many 
remen will be employed. The mining work began April 1. In 
the history of mining, this is the first contract of its kind. 
The work to be performed is development work, haulage ways, 
its, raises, sub-levels, overbreaks, and all mining of ore. This 
ides installation of haulage tracks, a 6-in. air line, a 4-in. water 
power lines, installation of scraper platform, scraper hoists, 
i ventilation equipment. Drifts are 9 ft high and 12 ft wide; 
es6 ft by 8 ft. Payment is made per ton of crude ore weighed 
mveyor scales at the crushing plant and on railroad cars at 
mine. The drift work, raises, sub-levels are paid per linear foot; 
verbreaks at scraper stations per lump sum. 
In the total value of mineral, products, New York State ranks 
ead of Alabama, Arizona, Colorado, Idaho, Missouri, Montana, 
vada, and South Dakota. It produces, in addition to the best 
grade of iron ore and pig iron, ferro alloys, titanium, aluminum, 
ment, clay products, coke, garnet, graphite, gypsum, lead, zinc, 
petroleum, natural gas, salt, talc, and several other ores and min- 


ral products. 


Frep W. Stieret, Assoc. M. Am. Soc. C.E. 
7 President, Stiefel Construction Corporation 
ew York, N.Y. 


Pioneer Survey Parties in Latin- 
America 


Dear Srr: In Crvit for November, Major 
Spickard has given an interesting account of the Pan-American 
Highway as constructed under his direction, treating the work as an 
adventure in pioneering. If the term “‘pioneering’’ suggests a pre- 
viously unexplored country where the workers are dependent on 
their own resources, a very incorrect picture may be given the un- 
informed reader. If one considers the travels of the original in- 
habitants before the voyages of Columbus, or the journeys of the 
Spanish conquerors who settled Central America very thoroughly 
in the three centuries following the discovery of America, or the 
great amount of wheeled travel over Central American roads since 
the beginning of the nineteenth century, one can hardly regard as 
“pioneering” the surveying and building of a highway in that region 
at the present time. 

About 1892 an inter-continental railroad survey was made along 
the Pacific coast from Mexico to Panama, and thence through 
Colombia, Ecuador, and Peru. The field parties had to make their 
camps and run their lines through all the territory traversed by 
the present pioneers without benefit of airplanes, radio, electric 
lights, refrigerators, or ‘“‘jeeps."’ Along the line of this survey there 
was constructed the part of the International Railways of Central 
America that is near the Pacific coast of Guatemala. The Pacific 
Railroad of Nicaragua, between Corinto and the lakes, also fol- 
lowed this line. 

It is of interest that the illustration showing the ‘‘dense Panama 
jungle” displays a great likeness to wooded hillside country else- 
where, and is indistinguishable from views of similar road work in, 
say, Paraguay or North Carolina. The surveyors of the projected 
Nicaragua Canal route, who ran their lines before the decision in 
favor of a route through Panama, used to regard such hill country 
as the choice part of the line. There the camps were well drained 


and the survey party escaped the hardships of their companions 
in the swamp regions, who had to struggle through mud and water 
in the dense flat jungle of mixed palm and hardwood trees and 
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tangled vine Iu the swamp country progress was limited by the 
work of laborers with machete and ax, and seldom exceeded half a 
Rain fell every day, and clothing was always wet. 
Dry attire was available only on Sundays in a camp on a river 
bank clearing, a few feet above high water. In one section the mud 
was too soft for an instrument set up with the usual tripods, and it 


mile a day 


“JUNGLE” ROAD IN PARAGUAY—JANUARY 1941 
This Road Is in Normally Wooded Hill Country 


was necessary to extend the legs by lashing them to poles. When 
even this expedient failed, tree stumps were cut a foot or two above 
the swamp and the instrument head was set and leveled on these 
while the surveyor stood behind with only his head and shoulders 
out of water 

Contrasted with living conditions as the writer recalls them, the 
“hardships” mentioned by Major Spickard present a picture of 
luxury. We used to live for long periods on ‘‘food bought from the 
natives,” preferring it to the monotony of canned goods. We had 
no previous tropical experience and no Spanish but rapidly ac- 
quired both. We made the same complaints about rice and beans 
as our predecessors and successors and composed the same kind of 
tropical ballads. There were no excuses for leaky shelters. Repair 
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material in the shape of thatching of various kinds o! broad 
trees was obtainable with a machete. The eating of monkey a 
seemed too close to cannibalism. The meat of the wild hog er 
cary and other denizens of the forest was more to the ; ative ta 
Edible roots, such as yucca or mandioca and yam, are a staple, 
throughout the Americas. 

It is not clear to the writer why the Army surveyors were una 
to procure the necessary instruments for use with the metri. — 
tem, which is usual in Central America. The same transit or |, 
can be employed whatever unit is adopted, and the writer ha. \, 
no difficulty in securing tapes and rods with metric graduatic. . 
the various occasions when he has been equipping parties for 
in Latin America. In fact, some of the equipment mentioned » 


FINISHED SECTION OF THE INTER-AMERICAN HIGHWAY NEAR 
PanaMA City—1906 


This Road—to Old Panama Ruins—Is Now Paved with Concres 


having been used by the Nicaragua Highway Department my 
have been left there by the writer at the termination of the Ma 
agua contract in 1930. 

Henry WELLES DurnamM, M. Am. Soc. CE 
New York, N.Y. 


Construction of Composite T-Beam 
Bridges in Australia 

Dear Sir: The article on ‘Welding to Ensure Composite 
Beam Action” by Glenn L. Enke, in the January issue, was of 
particular interest to Australian readers, as in the past twelve 
years the construction of composite T-beam bridges has become 
fairly common practice here. This practice has established the 
improved economy and stiffness of this type of bridge. 

By using temporary props under the beams while dead load is 
placed, the composite sections can be made to carry dead load 
as well as live load. Prestressing the steel beams by a jacking 
system before the dead load is placed has been used to give a 
better stress distribution in the steel portion of the composite 
section 

Composite T-beam construction has also been used for railway 
bridges. The proportion of live to dead load is so large in short- 
span railway bridges that propping to utilize the composite section 
for dead load as well as live load is not worth while. 

A more elaborate arrangement than that described by Mr. 
Enke is used in Australia to resist shear stresses between the steel 
beam and the concrete slab. Square steel bars are welded to the 
top flange of the beam and bent up into the concrete slab. A 
hook at the upper end ensures good anchorage in the concrete. 
A concrete haunch between the steel beams and the deck slab is 
generally adopted to increase strength and stiffness. 

The development of this type of bridge in Australia is un- 
doubtedly due to the general use of electrical welding for bridge 
construction in this country. 

A. W. Knicut, Assoc. M. Am. Soc. C.E. 
Chief Engineer, Tasmania Department 
of Public Works 
Hobart, Australia 


Bridges for Limited Period of Service 


Dear Sir: I was interested in the ideas expressed in Raymon 
Archibald’s letter to the editor on the durability of bridges a 
other structures, which appeared in the April issue. He ha 
suggested an objective which is worthy of consideration | 
which may be difficult to accomplish—namely, that we bui 
our structures to serve only to the extent that we can reasona! 
predict our future needs, say for a period of twenty years. 

With particular reference to bridges, it would appear that a 
structure so constructed as to be sound and adequate for twent 
years would inherently be durable enough to last more tha 
twice that long even though it might not be adequate for trafi 
In determining the size of a stream crossing, one could not justi 
a design based on a 20-year flood when it is very likely that 
100-year flood might occur during the assumed 20-year serv! 
of the bridge and destroy it. It seems unlikely that we ® 
ever be able to build a structure that will be adequate and sou 
for a limited number of years and then suddenly, like the “on 
hoss shay,”’ become entirely inadequate. 


Joun W. Courter, Assoc. M. Ao. Soc. CE 
Austin, Tex. 


Analysis of Stepped Crane Columns 


To THe Eprtor: I would like to call attention to an error tha 
appeared in my article, “Stepped Crane Columns Analyzed »y 
Diagram,” in the February issue. The first sentence of the las 


paragraph should read, “It should be noted that Figs. (40) |istes¢ 
of 4(a), as stated] and 5 can be used for bents with any degree @ 


fixity of the column base by using the expression M4 FC 


M, Scuesincer, Jun. Am. Soc. CE 


Chicago, Ill. 
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‘ broad Foru on Professional Relations 


hog 4  OLUMN OF HYPOTHETICAL QUESTIONS WITH ANSWERS 
Native ta BY Dr. Meap 
a staple 
». writer pas been absent from his office much of the time for the 
were up no montis and on this account inadvertently duplicated Question 
metric 1 and < nt itas Question 20. For this reason he will not further 
Sit OF Ip | hot cuestion, but will use the space to discuss a letter from 
iter has he wick W. Newton, Assoc. M. Am. Soc. C.E., of New York City. 
aduatio, 
eS flor wor ne letter reads as follows: “I wish to express disagreement 
cntioned » “the reasoning but not with the conclusion contained in the 


wer to Question No. 14, published on page 590 of Crvm ENcr- 
ewe for December 1943. 
rhe answer shows the anomalous position that engineers oc- 
> largely of their own creation. An engineer is the employee 
we party, but assumes the duties of an arbiter between the par- 
He is, of course, the representative of the party by whom he 
aployed, and to be a true arbiter of the contract and specifica- 
s, he must have qualities which are somewhat more than human. 
The engineer should be recognized as the agent of the owner. 
sproper to say that as such agent he should not accept employ- 
est by the contractor. But to say that he should not accept 
h employment because, if he does, he cannot ‘assure perfect 
sty to both parties’ ignores one of the strongest loyalties of 
man nature—the loyalty to the one who furnishes his bread and 
tter 
The engineering profession should abandon the fiction that an 
cineer is arbiter between owner and contractor, and should recog- 
» the fact that the engineer is employed by and is the agent of the 
ner. When it is said that work is to be done to the satisfaction 
the engineer, it means that the work is to be done to the satis- 


¥ NEAR tion of the owner. If the owner or engineer is unreasonable in 

iemands or in his interpretation of the contract, the contrac- 

. Concrete s rights should not be prejudiced by the unwarranted assump- 
that the engineer is or can be a disinterested arbiter.” 

nent may o answer to the foregoing letter by Mr. Newton, the writer 

the Man ld like to say that his answer to Question No. 14 was intended 

ill attention to the difficulties of serving two clients with ad- 

Soc. CE rse interests. Mr. Newton's statement emphasizes the difficulty 

st engineers have of being fair with all with whom they come in 

tact, and the universal human tendency to act unfairly in favor 

me'sclients. It is quite generally recognized that in supervising 

ry ice \ engineering work, either public or private, the engineer has no 

ghts or privileges except those specifically given him by the con- 

Raymon xct, but it is usually provided that he shall be arbiter between 

ges ap lient and the contractor. In such cases, all the engineer’s de- 

He ha ms must be in accord with the contract and specifications or 

ition | y will not be upheld in court. It is true that a contractor will 

we bur en do work beyond the requirements of the specifications rather 

asonabi than take the matter into court; and an unfair engineer frequently 


. cause the contractor unfair and unnecessary expense by unjust 
that ar 


requirements. Indeed, fifty years ago it was not uncommon for 
F twenty rogineers to brag about causing contractors so much extra expense 
bre tha that they made no profit on the work they had undertaken, and at 
wr trail umes even failed in business on account of unjust demands. Of 
Mt Jus course, such action on the part of an engineer is disgraceful, and the 
y that riter believes that, at the present time, it is also uncommon. 
P servi rhe writer agrees largely with Mr. Newton’s statements and be- 
we W heves that they would agree perfectly if they were to discuss the 
id on stion in person. He believes, with Mr. Newton, that all engi- 
ne = one rs are prejudiced in favor of their clients and, in border-line 
ses where there is a valid reason for a difference in opinion, will 
oc. CE most always decide a point in favor of his client. He believes, 
that when the client makes unjust demands that are clearly 
tin accord with the terms of the specification, every engineer of 
mns ‘air experience and good standing would not hesitate to say so in no 
7 ertain language. If in the construction of a street, for example, 
ror the * specifications should provide for a 6-in. concrete foundation 
“ned by uid the client should decide that he wanted it 7 in., no experienced 
the last gineer would fail to inform his client that such change could not 
sstend ‘made under the contract without a payment for extra work and 
gree haterial 
It All contractors realize that the engineer-arbiter is employed by 
« CE. ¢ client and will be more or less biased by that fact. In many 


‘ses contractors require that the name of the engineer be specified 
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in the contract. In some cases contractors will refuse to bid or to 
sign a contract if the engineer for the client is known to be very un- 
fair and to make very unjust decisions. On the other hand, no en- 
gineer who is known to be reasonably fair to all concerned ever has 
any difficulty in finding contractors who are willing to accept him 
as arbiter on these contracts and to take the risk of his decisions. 

The writer believes that the prices bid are often modified by the 
personality of the engineer as well as by the specifications, and 
that when an arbitrary or unfair engineer attempts to let a con- 
tract, his client has to pay for his unsatisfactory reputation. 

In the matter of contracts, the writer does not see but what the 
engineer must continue to be the arbiter as no other engineer called 
in on the job would have sufficient knowledge of the conditions to 
render satisfactory decisions except with much delay and unneces- 
sary expense. 

The writer believes that the engineer should recognize his tend- 
ency to have a biased judgment and that he should endeavor to 
overcome this tendency and be just to all. In much of the engi- 
neer’s work this is most important. Frequently engineers are 
asked to report on various public works on which bonds are to be 
issued ana sold to the public. To be a safe investment to all con- 
cerned, such public works must first have au earning capacity 
which will give to the company: 

1. A return on the bonds issued equal to the interest on the 
same. 

2. Areturn on the stock equal to the cost actually invested, if 
any, at the ordinary commercial rate. 

3. A return equal to the operating expenses plus the cost of 
depreciation. 

4. A fair profit above the total costs enumerated in the fore- 
going, which will make the investment attractive. 

If all these items are beyond reasonable question, it will warrant 
(1) the original investment and the purchase of bonds for such a 
bond house, (2) the purchase of the bonds by individuals as an 
investment, and (3) the purchase of the original stock. Unless all 
who invest in this enterprise are safe, none are safe. The interests 
of all must be carefully considered, and unless they can be so con- 
sidered a report should be made against the investment. The report 
must therefore give all factors both favorable and unfavorable to 
the success of the project. 

Such reports are commonly made in the interest of the bond 
company, which will distribute such bonds to its investor clients. 
Sometimes a company wishes to know all the facts in the case for 
its own protection but, while desiring all adverse information for 
its own protection, would like to have such facts omitted from the 
report to be used in connection with the sale of the bonds to its 
clients. No engineer who desires to continue his work in this field 
can afford to furnish any report but one including all the facts, 
for a single failure of a project on which he has issued a favorable 
report will show his entire unfitness for this line of work. Breadth 
of knowledge, honesty of purpose, and fairness to all are, therefore, 
absolutely essential for such work. Most engineers who are suc- 
cessful in this type of work and similar fields recognize that de- 
pendability is essential to their continued success and have learned 
to cut personal bias to a minimum. 

The writer therefore believes that successful engineers have 
‘learned largely to eliminate personal bias in the supervision of con- 
tracts as well as in the making of worth-while reports. 

DANIEL W. MEap, Past-President and 
Hon. M. Am. Soc. C.E. 
Madison, Wis. 


Question No. 21, as given in the April number, will be answered 
in the next, or June, issue. Meanwhile, further discussions by 
members may be submitted. Next in the series the following— 
sent Dr. Mead by a correspondent—is announced. Replies may 
be received until June 5, with answers in the July issue. 


QuESTION No. 22: A junior engineer not yet middle aged has, as 
a result of some years of unsuccessful practice, been obliged to accept 
a position as drafisman in a large engineering firm and at a loss in 
salary. He has been promised advancement, but finds that invariably 
those who receive such advancement are agreeable fellows, whereas his 
temperament is such that he is kept in the position of draftsman ata 
salary hardly sufficient to meet the expenses of a growing family. 
How can he overcome this condition, which is discouraging and em- 
bittering him? 
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SOCIETY AFFAIRS 


Official and Semi-Official 


Supplementary Recommendations Issued by Committee 
on Employment Conditions 
Ordered Printed by Board of Direction’s Executive Committee 


Recent experiences and legal advice as to details have caused 
the Society's Committee on Employment Conditions to suggest 
interpretations of the Board's action relative to collective bargatn- 
ing by professional engineering employees. These suggestions 
took the form of a letter, with three supplements, addressed by 
the Secretary of the Society to the Presidents and Secretaries of 
all Local Sections under date of March 21, 1944. 


Letter of Transmittal 


March 21, 1944 
To the Presidents and Secretaries 
of the Local Sections of the 
American Society of Civil Engineers 


Gentlemen: 

The Society’s Committee on Employment Conditions has di- 
rected that there be issued from time to time, suggestions relating 
to the local Committees on Employment Conditions which the 
Board of Direction of the Society recommended be instituted in 
each Local Section by amendment of the Section’s Constitution. 

On November 23 last, you were informed regarding Society pro- 
cedure in the matter of amending a Local Section constitution. 
At this time the following twenty-two Local Sections have voted 
by letter ballot to amend their constitutions, the texts of which have 
been accorded approval by the Board of Direction acting through 
a special committee appointed to administer this detail. 


Mid-Missouri Section 
New Mexico Section 
Oklahoma Section 
Oregon Section 
Pittsburgh Section 
San Diego Section 
Seattle Section 
Tacoma Section 
Tennessee Valley Section 
Virginia Section 

West Virginia Section 


Central Ohio Section 
District of Columbia Section 
Florida Section 
Georgia Section 
Kansas Section 
Kansas City Section 
Lehigh Valley Section 
Los Angeles Section 
Louisiana Section 
Maryland Section 
Miami Section 


In the Cincinnati, Northeastern, and Sacramento Sections the 
amendment is reported to have failed of adoption. 

For the benefit of those Local Sections which have not acted as 
yet, it is now repeated that when an amendment is voted upon, 
the following data should be reported to Headquarters in order 
that the Board of Direction’s approval may be accorded: 


1. Text of the amendment. 

2. Date of canvass of the amendment. 

3. Number of members of the Society allocated to the Section. 
4. Number of subscribing members in the Section. 

5. Number of subscribing members voting in the affirmative. 
6. Number of subscribing members voting in the negative. 


[Eprror’s Nore: As of April 21, the following corrections may be 
made: Alabama, San Francisco, and Sacramento Sections have 
voted to amend their constitutions, the latter having taken a second 
vote. | 


INTERPRETATIONS OF THE PROPOSED AMENDMENT 


The Society's Committee on Employment Conditions now be- 
lieves it necessary to suggest some interpretations of the intent 
and phrasing of the amendment as proposed, or as it may be 
phrased for adoption. 
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This letter, with its supplements, has been spread, by direction 
of the Executive Committee of the Society. The June and sy). 
sequent issues of this publication will be open for comments by 
members of the Society. Such comments as may be submities 
should be confined to not over 600 words and should be avuailadj, 
for publication not later than the fifteenth of the month to appear 
in the following issue of ‘Civil Engineering.” 


It is deemed well that ‘Professional Engineering Employe. 
should group themselves for the protection of their profess 
status and do so in preparation for collective bargaining as = 
vided for by Federal and State laws. 

It is deemed well that this should be done by such engines 
engaged in the field of civil engineering and that the Socie 
Local Section areas constitute appropriate geographical area: 
which the proposal should be subjected to local determinatio; 
civil engineers and without the implication that professional eng 
neering employees in other branches of the profession are unis 
any kind of direct solicitation to conform. 

While employers may not participate in collective bargainisy 
by employees it is deemed well that, as members of a Local Sect 
they should have a vote in deciding whether or not the propow 
shall be entered upon in any given area. 

Collective bargaining ‘‘Units” can be instituted anywhere with 
respect to any specific employer. However, it is deemed , 
that those ‘“‘Units’’ that have as their objective the preservati 
the economic status of professional engineering employees sho 
operate in a professional, ethical and wholesome manner in al! wa 
and that therefore the members of such ‘‘Units appropriate for the 
purpose of collective bargaining”’ (the legal term) should be con 
posed of only those who have been accredited by their fellows a 
members of a professionally minded homogeneous group 

The proposed amendment as drafted was pronounced appropriate 
by legal counsel. Clarification, as a result of subsequent experie: 
and legal advice as to details, would permit that the amendn 
be viewed as a framework, such as an enabling act, within wh 
tooperate. The committee therefore proposes the following inte 


pretations: 


(a) That the effect of the amendments be to establish “Groups 
of ‘Professional Engineering Employees” resident, or employ 
in the respective areas, although employees of different e 
ployers, to act as a body of men sympathetic to the preservat 
of their professional status through collective bargaining pr 
cedures by “Units” constituting a majority of those professiona 
engineering employees employed by any specific employe 
Distinction is here made between a “Group” and a “Unit, 
latter being recognized as a legal term, properly to be identi 
under the auspices of the National Labor Relations Board, a 
the former being recognized as not more than a voluntary as 
ciation of men of a type, united by their own Rules and Regula 
tions. 


(b) That in support of this group atmosphere the effect of 
amendment be to separate the institution, and continuance 
the group from the Local Section’s Board of Directors, and 
Section’s Secretary, by the delegation of all functions assig' 
to them by the terms of the amendment to an “Interim Com 
mittee on Employment Conditions’ composed of members 
the Society generally recognized as employees; leaving the ins 
tution and functioning of the group thereafter to them and 
members of the group. 


(c) That the local Committee on Employment Conditions 
understood to be the administrative body of the group. Althoug! 
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ient may provide that that committee shall “‘repre- 


* -roup members, it is to be understood that “a unit 
for the purpose of collective bargaining’’ may, by 
+ some other persons, or person, to be its “exclusive 
gaining agent.” 
he dues specified be understood to be those needful 
ration of the group except as, by decision of the Com- 
tee Employment Conditions, contributions from the 
he group may be made towards the operations of a 
rhe Committee does not deem it necessary that the amendment, 
sosed. be re-amended although it now appears advisable to 
lirection ate that an important modification must be made of the origi- 
nd sub. | indication that what is herein called a “Group’ can function 
rents by . “Unit appropriate for the purpose of collective bargaining.” 
sh mitied present indication is that the “Group can be no more than 
vailable assemblage of persons of a type, as defined, which can facilitate 
appear formation, and exert a wholesome influence upon, appropriate 
sits,” preferably to be made up of members of the “Group.” 
rhe Committee, also, deems the procedures relative to elections, 
Employee lic meetings, public accounting, etc., set forth in the proposed 
Profess) endment to apply with equal force to the operations of the 
‘ing os eal ‘roup,” as stipulated by the amendment to apply to the Officers 
fthe Section. 
h engine The Committee advises that the Local Section’s groups do not 
© Societ se the name ‘‘American Society of Civil Engineers,”’ because it is 
al area + intended that membership in the groups (or units) shall be 
tinatior iimited to members of the Society. 
sional eng It was to forestall the need for frequent or aggressive action that 
are unielmmthe Board recommended that a local Committee on Employment 
Conditions be delegated to act for the group under its general direc- 
bargaining The group forms a background, permissible under the law, 
al Sect 7 which the Committee on Employment Conditions, as the 
© Proposg wency of the group, derives its authority to enter into negotiations, 
; conciliatory action, and to make agreements with an employer 
vhere wit behalf of the members of the group in the event of a dispute, or 
emed wel need for rectification of conditions of employment when situa- 
rvati ns do not come to the point that a ‘“‘unit appropriate for the 
ses sho irpose of collective bargaining’’ must be brought into existence. 
n all wa n such case the Committee on Employment Conditions may not 
fer as that “Unit’s” “agent” unless so designated by the vote of 
1 be con me that unit 
fellows as When a Local Section has amended its constitution and the 
| ard of Direction has expressed its approval] of the text of the 
propriate ymendment, the group may be instituted. 
perier \ttached are recommendations proffered by the Committee on 
rendm Employment Conditions: 
os < Institution of a local ‘Group of Professional Engineering 
Employees’ ”’ 
2) “Rules and Regulations for a ‘Group of Professional Engi- 
Groups neering Employees’ ”’ 
mploy 3) Sample “‘Application Form” 
rent ef 
a at Further suggestions will be forwarded from Society Headquarters 
ing pr from time to time and questions sent by mail or wire will be 
Sessions answered as promptly as practicable. 
nployer Very truly yours, 
ut, (Signed) Georce T. Secretary 
entihe 
pproved by the Committee 
. larch 19, 1944 
ry a 
Regula 
nc Institution of a Local “Group of Professional 
Engineering Employees” 
om i. It is recommended that the Section’s Board of Directors 
we ‘elegate to an “Interim Committee on Employment Conditions,” 
em mposed of members of the Section generally recognized as em- 
_—— ployees, all functions accorded the Board of Directors or the Secre- 
tary of the Section by the amendment, for it to administer until 
ons be such time as the members of the group shall meet to elect the more 
hough Permanent Committee on Employment Conditions from among 


S members. It is also recommended that this “Interim Com- 
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mittee on Employment Conditions’’ have as one of its functions 
the task of assembling the original roster of the ‘““Group.” 

2. When the amendment, as adopted, makes no definite pro- 
vision for the determination of who may properly constitute the 
local Committee on Employment Conditions, or the original group, 
or who may collect the dues from those who are to constitute 
the original group, it is suggested that the Section’s Board of Direc- 
tors delegate to the interim committee the performance of these 
functions. 

3. Membership on such an interim committee should continue 
until the initial group shall assemble to elect the more permanent 
Committee on Employment Conditions. Membership on such an 
interim committee should in no way prejudice election to the more 
permanent committee. 

4. TheInterim Committee on Employment Conditions should 
assemble a roster of those who are eligible for membership in the 
“Group of professional engineering employees,” as indicated by the 
definition approved by the Board of Direction of the Society. First 
the applicants should be those who are members of the Society 
allocated to, or employed within, the Section area and, later, those 
who are non-members of the Society resident, or employed, within 
the Section’s area who express their desire to join the group. 

5. Applications, accompanied by the group dues provided by 
the amendment, should be forwarded to the interim committee. 
The local expense of this procedure should be defrayed from the 
group dues collected. A sample Application Form is enclosed. 

6. The interim committee should call a meeting and assemble 
the members of the Section whom it has identified as properly to 
belong to the group, one member of the interim committee to act 
as Chairman and another to act as Secretary; these officers to be 
elected by the interim committee. 

7. Those accredited members of the group present should 
proceed: 


(A) To adopt a name for the group, preferably to be similar 
throughout the United States. The following are suggested: 
“The Oregon Group of Professional Engineering Employees” or 
“The Lehigh Valley Group of Professional Engineering Em- 
ployees.”’ 


(B) To elect a Committee on Employment Conditions from 
among its members in accordance with the terms of the amend- 
ment, the members of this Committee to serve with full effect 
until the time of the Annual Meeting of the Group as provided in 
the amendment and without prejudice to their initial election as 
permanent members of that committee at that subsequent 
Annual Meeting. 


(C) To authorize the Committee on Employment Conditions 


1. To accept from the Secretary of the Local Section, or 
from the Interim Committee on Employment Conditions, 
the group dues received prior to the election of the Committee 
on Employment Conditions, less previous organizational ex- 
penses accounted for. 

2. Toopena bank account. 

3. Tobond its members. 

4. To purchase books of account and enter therein all re- 
ceipts and disbursements. 

5. To make such other disbursements as it may deem neces- 


6. To keep minutes of its own meetings and meetings of the 
Group and maintain a current statement of the financial 
condition of the Group. 

7. To solicit and accredit additional civil engineer members 
of the Group; when engineers in other branches of the pro- 
fession wish to join, to permit these persons to do so. Also, 
when in an individual project, plant, department, or em- 
ployer’s staff engineers in other branches of the profession, 
express the wish to join to complete the professional unit in 
that project, plant, department, or employer's staff, to permit 
them to do so. 

8. To function, in general, in conformity with the letter and 
spirit of the amendment and the general direction of the 
Group and to act as the administrative body of the G oup. 


(D) To adopt ‘“‘Rules and Regulations” for the operation of the 
“Group.” | Note: Recommended “Rules and Regulations’ are 
attached. | 
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Suggested Rules and Regulations 


Tue (State or Section Name) Group or ProresstonaL ENGINEER- 
ING EMPLOYEES 
ARTICLEI PURPOSES 

The purposes of this “Group of Professional Engineering Em- 
ployees” are to improve, protect and maintain the employment 
conditions of the members of this Group in fair and reasonable 
relationships between them and their employers. 

To effect these purposes this group is declared hereby to be 
ready to form and assist appropriate bargaining units composed 
exclusively of ‘‘Professional Engineering Employees” residing, or 
employed, within the limits of the (name) Section, of the 
American Society of Civil Engineers and members of this group, 
to assume the rights and privileges to be accorded them as sole 
bargaining units under agents of their own choosing; for the pur- 
pose of entering upon all appropriate collective bargaining pro- 
cedures related to their compensation, hours and working condi- 
tions 


ARTICLE II QUALIFICATIONS FOR MEMBERSHIP IN 
rHISGROUP 
Membership in this group shall be confined to those “‘ Professional 
Engineering Employees”’ residing, or employed, within the limits 
of the name) Section of the American Society of Civil Engi- 
neers. The definition ‘Professional Engineering Employees” is as 
follows 


‘The designation ‘Professional Engineering Employees,’ used 
in the sense that persons capable of being so designated may join 
with others similarly capable 
of being so designated for the 
purposes of collective bar- 
gaining separately from any 
other group composed of 
persons not capable of being 
so designated, shall be that pee 
(Name, Printed) 


GINE E, 


Sample Application Form 
(Obverse) 
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this Group and determine whether or not the applican: jx a 
fessional Engineering Employee” in accordance with the aboy, 
finition. 

(2) An applicant for admission to this Group mus: subm 
writing to the Committee on Employment Conditions his edycs 
and experience record in sufficient detail to allow that Com» 
to pass judgment on the applicant's qualifications for mem},. 
in this Group. The applicant must state in writing that }; 
desire to have membership in this Group, and that he has , 
munity of interest with the other members of this Group 

(3) Upon approval of his qualifications by the Commit, 
Employment Conditions and the payment of the dues stipul 
herein, a ‘Professional Engineering Employee” shall be consis, 
a member of this Group. 

(4) Any member who shall become unemployed shall cons 
to be a member of this Group so long as he pays his dues as proy 
for membership in this Group. Unemployed “Professional | 
neering Employees” who are eligible for membership may ; 
accepted to membership in accordance with these Rules and Reg 
lations. 

(5) With the consent of the Committee on Employment Co, 
tions, previously obtained, a member of this Group may 
member of another bargaining group. 

(6) A member in good standing shall be one who is not iy » 
rears of dues. A member whose dues are not paid within 6 
after the Annual Meeting shall automatically lose his membe, 


and shall lose the privileges of nominating, making or secondixy 


motions or voting and he shall not hold office nor participay, 
meetings of the Group. 
(7) No person shall be forced to be a member of this Gro: 
against his will. 


(8) Members may be » 
pended or expelled for will 
violation of these Rules a 
Regulations or for refusing 
pay dues or for acting ina 
manner or engaging in a 


of only those who, excepting 
employers or those to whom 
employers have delegated 
managerial responsibility 
with respect to employment 
conditions, possessing an inti 
mate knowl.dge of mathe 
matics and the physical 
sciences, gained by technolog- 
ical and scientific education, 
training and experience, and 
in a position of trust and 
responsibility, apply their 
knowledge in controlling and 
converting forces and ma 
terials to use in structures, 
machines, and products, and 
whose work requires the 
exercise of discretion and 
judgment, is creative and 
original and of such charac- 
ter that the output cannot 
be standardized; and those 
who, without the experience 
set forth, but having been 
graduated from an approved 
educational institution and 
having received the degree 
of Bachelor of Science or its 
equivalent, in Engineering, 
are engaged in engineering 
work.” 


ARTICLEIII EVIDENCE 
AND CONDITIONS OF 
MEMBERSHIP 
(1) The “Committee on 

Employment Conditions” 

elected from the members of 

this Group shall review each 


application for membership in 


= 


I submit herewith (see rev verse) my professional record as an engineer 

and state that I am not an employer, nor have I had delegated to me by 

my employer managerial responsibility with respect to employment 

conditions, to the extent of hiringand firing employees 

I aman employee of............ 

My present titleis.......... . 

My duties consist of. . 

I am at present a member of............ oa 
(Bargaining Group) 

I hereby subscribe to the provisions of Article (-—) of the Constitution 

of the cd Section of the American Society of 

Civil Engineers. 

I enclose the dues of...... 


.dollars ($—) for 1944 


(over) the payment of any differer 
= — - in dues and acceptance by | 
Committee on Employme 
(Reverse) Conditions of that Group 
(10) Each member of this 
I have been a profesional engineering employee for... ... . years | Group shall authorize the Con 
(Please Print) mittee on Employment Cond 
Technological Background tions to represent him in al 


(High, Night or Correspondence School— Home Study) 

(School) (Years) (Degree) 

I have had experience in activities requiring creative and original 

engineering — and discretion in the following positions. 


in relation to his own compe 
(Dates) | sation, hours or conditions o 
(Continue on Supplemental Sheet if Necessary) (Dates) 


I have a community of interest with the professional group and I con- 

sider myself a “Professional Engineering Employee” as defined by the 

Board of Direction of the American Society of Civil Engineers 

I authorize the Committee on Employment Conditions to represent me 

in all Group negotiations and | authorize the duly designated Unit 

Agent to represent me in collective bargaining procedures. 

Date approved 
(Qualifying Committee) 

(over) 


Recommended Card Size: 6 x 3'/« 


practice which will tend 
bring discredit on the honor 
dignity of the Engineering Pr 
fession. 


(9) Any member of 
Group who changes his re 
dence, or place of employmer 
to the area of any other La 
Section of the American Socie 
of Civil Engineers wherein ther 
is a similar Group of Prof 
sional Engineering Employes 
shall be a member thereof uy 


short of active collective bar 
gaining procedures. However 
this shall not restrain any 
member of this Group from 
negotiating with his employe 


(11) The Committee on Em 
ployment Conditions shall a¢ 
minister its functions in accor 


ance with the general directions 


of the members of this Grou! 


to the end that this Group shall 
be _ self-administered, under 
leaders of its own choosing, n° 


self-financed. 
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POLICIES AND PROCEDURES 


It il be the established policy of this Group and of its 
nite Employment Conditions to maintain the same type 
“ conduct that has been maintained by the American 
ty of Civil Engineers since its inception. It shall be its intent 
_ognize the spirit and the intent of all contractual relations 
loped 


No agreement will be entered into which involves strikes, 
ott check-off or closed shop, nor shall this Group attempt to 
ise any control over what employee shall be employed in 
-ence to another employee, nor shall it attempt to dictate the 
ber of employees to be engaged, nor pass upon the competency 
» employee to perform the work assigned to him. 
») The Committee on Employment Conditions shall consist, 
the years 1944, 1945, arid 1946, of three members of the 
same Section, each to be elected for a term of three years, 
ot at the start; ome member to retire each year. The com- 
‘ee shall elect from its membership a Chairman, a Vice-Chair- 
and a Secretary-Treasurer, each of whose terms of office shall 
» one yea”, and each of whom may be reelected so long as he 
ains a member of the committee. Each member of the com- 
vee may succeed himself for one consecutive term of three 
All members of the committee shall be ‘‘Professional Engi- 
ring Employees” within the meaning of that term as defined 
viously herein. 
The members of the Committee shall be elected annually 


4 


- letter ballot from the members of this Group who have 


1 the dues stipulated for them in Section (——) of Article (—) 
the Constitution of the _ (mame) Section of the American 
ety of Civil Engineers. Vacancies in the committee's 
nbership shall be filled by letter ballot as occasion may re- 
re. The names of candidates for election to the committee, 
ither the regular time for election or to fill a vacancy, shall be 
ed on the ballot for election, by nomination from the floor at 
time of this Group’s annual meeting or upon the written re- 
t, previously received by the Secretary-Treasurer of the Com- 
‘eeon Employment Conditions of this Group, from ten members 
this Group who are non-members of the (name) Section. 
vass of ballots and declaration of election shall be made by the 
mittee on Employment Conditions not less than ten days after 
of issue of the ballot. Following the year 1946, members of 
Committee on Employment Conditions may be of those non- 
nbers of the _ (mame) Section who are members of this 


ip 

The Committee shall hold meetings at such times and places 
re necessary for the transaction of its business. It shall keep a 
rd of all its proceedings. It shall hold an annual meeting open 
ill of the members of this Group at the time and place of the 
ual meeting of the (mame) Section for the purpose of pre- 
ting and filing reports, including a public report of its receipts 
expenditures and their sources and purposes, and for the trans- 


tion of such other business as properly may come before it or the 


mbership of this Group. Other meetings of this Group may be 
ed, after due notice to all members, by the Chairman of the 
mmittee on Employment Conditions, or upon the petition of 
members of this Group. All meetings of the Committee or of 


‘Group shall be presided over by the Chairman of the Com- 


ttee 


5) When the Committee shall act in conciliation or negotiation 


th respect to any certain employer, any member of the Com- 
ttee who shall have a direct interest in the outcome of the 


‘gaining may withdraw from participation in that procedure 


in such instance the Committee shall select and designate 
ther Professional Engineering Employee to act as his alternate 
hat procedure. 

The expenses of the Committee shall be defrayed by dues 


$— per year collected by the Secretary-Treasurer of the Com- 
‘tee from those members of this Group who are members of the 
name Section and by dues of $— per year similarly col- 


| from those who are non-members of that Section, resident, 


‘employed, within the Section’s area. 


‘) All members of the Committee on Employment Conditions 
to their respective successors all property in their pos- 
0 belonging to this Group. All of the funds and property of 
shall be deemed to be held in trust for the benefit of the 
bers of this Group. 
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(9) The dues of members shall be those stated in Article (—), 
Section (—) of the Constitution of the (mame) Section, except 
that as emergencies may require they may be fixed, after due 
notice has been given to all members of this Group, only by affirma- 
tive vote of not less than two-thirds of the members of this Group 
in good standing voting, provided the total number of voters shall 
be not less than a majority of the members of this Group. 

(10) Neither this Group, nor its Committee on Employment 
Conditions, shall incur any financial obligation chargeable to the 
__(mame) Section or to the American Society of Civil Engi- 
neers. 


ARTICLEV AMENDMENT 


(1) These Rules and Regulations may be amended, after due 
notice has been given to all members of this Group, only by affirma- 
tive vote of not less than two-thirds of the members of this Group 
in good standing voting, provided the total number of voters shall 
be not less than a majority of the members of this Group. 

(2) No amendment shall be effective which would have the 
effect (a) of affiliating this Group with any other group composed 
of other than ‘Professional Engineering Employees”’ as defined 
herein, or (b) of diminishing the purposes of this Group to maintain 
fair and reasonable relations between its members and their em- 
ployers, or (c) of violating such contractual relations as may be 
developed between this Group and employers, or (d) of incurring 
any financial obligation chargeable to the __ (name) Section 
or to the American Society of Civil Engineers, or (e) of bringing 
discredit on the honor or dignity of the Engineering Profession. 
Adopted (date) at _(pl_ce) (State) 

(Signed)— TREASURER 
Committee on Employment Conditions 


Extension of Society Activities for 
Postwar Construction 


For almost a year the Society’s Committee on Postwar Construc- 
tion has been intensively promoting the idea of preparing at once 
for actual construction immediately following the war. An im- 
portant forward step has now been taken in expanding this work 

A full-time office has been set up in New York City. The new 
office will be the headquarters of the Research and Development 
Division of the Committee. 

Specifically, its purpose is to stimulate and assist local private 
iriterests and govern- 
ment units in ex- 
pediting completion 
of engineering and 
architectural plans 
looking toward post- 
war employment in 
the construction in- 
dustry. In charge of 
its new work, Vincent 
B. Smith has been 
appointed as execu- 
tive director, and 
Mark B. Owen as di- 
rector. Both are 
members of the So- 
ciety. 

Activities of this 
unit will be directed 
from its office in 
Room _1421,330 West 
42d Street, New 
York, N.Y. The lo- 
cation will be particularly convenient inasmuch as the staff can 
thus use the reporting facilities of the McGraw-Hill Publishing 
Company, which will supply its project reports on the progress 
of postwar construction. 

The research staff will compile and issue comprehensive inven- 
tories for the guidance of public officials, industrialists, engineers, 
and architects. These inventories will provide accurate informa- 
tion relating to the volume of private and public postwar con- 
struction planning in progress or completed in various sections of 
the nation, classified as to types of projects. Reports also will be 
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made available to newspapers and to all technical and business 
publications interested in such data, as well as to public and civic 
organizations and to the Local Sections of the Society. 

Further, the program is to be related to the postwar planning 
activities of local units of the Committee for Economic Develop- 
ment, chambers of 
commerce, and all 
other groups that 
have interested them- 
selves in postwar eco- 
nomic and construc- 
tion planning. 

In its personnel, 
the Committee is 
especially fitted to 
function with under- 
standing and effi- 
ciency. Mr. Smith 
has been on the edi- 
torial staff of Con- 
struction Methods for 
the past 17 years, and 
is also serving as post- 
war construction con- 
sultant for the Mc- 
Graw-Hill periodi- 
cals. Mr. Owen has 
had many years of good experience in municipal work, as well as 
widespread industrial activities throughout the country. He isa 
past-president of the American Public Works Association. 

This forward step in Society activity promises well for the success 
of the overall program contemplated. It looks toward active co- 
operation in a nation-wide effort to assure jobs for discharged serv- 
ice men and released war workers after the end of hostilities. 
The prestige of the organization is behind this ambitious plan to 
bring to realization the ideal of an efficient postwar program. 

The Committee on Postwar Construction has been enlarged by 
the appointment of Charles T. Leeds of Los Angeles, former Direc- 
tor of the Society, and Hal H. Hale, formerly the Society's repre- 
sentative in Washington, D.C. The previous members remain— 
Adolph J. Ackerman, Dean G. Edwards, Frederick H. Fowler, 
Gustav J. Requardt, Frank T. Sheets, and G. Donald Kennedy, 
Chairman. 


Mark B. Owen 


The Engineer in Foreign Service 
Vil. 


By Avsert H. Po.varp, Assoc. M. Ao. Soc. C.E. 
Capratn, Corps or Encrneers, U.S.A. 


A Texan with the Armed Forces 


The following are excerpts from a letter written December 20, 1943, 
by Captain Pollard to the Secretary of the Texas Section and printed 
in the March 1944 issue of ““The Texas Engineer.” The Captain 
went overseas in June 1942. 


AFTER the usual orientation I found myself in southwest England 
in a Base Section Engineer office engaged in construction of hous- 
ing, warehousing, and airfield. I soon made a number of British 
friends and lived with an architect and his wife who made me feel 
exactly as if I were one of the family. The impression one gets of 
the country is that it is like a garden, always green and well kept, 
each scene like what one might see in a picture. Things have an 
air of permanence. One comes upon a cottage that was built in 
the year 1100 or 1700 and it is difficult torealize that there is much 
difference between it and one built at a later date. Once I was in 
Wells Cathedral, which took several hundred years to build. 
Nothing has been added to it for the past 500 years. Things are 
dated according to the reign of King So-and-So. The first office I 
was in was about 400 years old and I have a friend who lives in a 
little country cottage built over 200 years ago. In the section 
where I was, either ancient stone walls or hedges separated the 
fields. There are hundreds of miles of blackberry hedges. I 
certainly did enjoy those blackberry and apple dumplings. 

Owing to pressure of work, I was able to do little traveling about 
pleasure-seeking. I did have the opportunity to spend two days 
in London and a busy two days it was. I cannot take time to 
describe the trip. Went through Westminster Abbey, St. Paul’s 


VoL ts, N 


Cathedral, saw the Houses of Parliament from the ou ‘side , 
quick trips around to see the principal points of interes: 

Impressive things that registered indelibly on me might 
sidered unimportant to others. I see in my mind's cye q ; 
night when I strolled along Hyde Park when the misty gl . 
vealed only the nearby objects, when even the anti-aircraft de. 
were softened until they seemed almost a part of the norma) 
scape; actually I was lost trying to find a way back to my \ 
but I drank in the beauty of the scenes, not much caring wher, 
soon discovered my location or not; then the other night wi. 
stood for a long time, in a city of millions of people, yet quite a. 
gazing at Trafalgar Square in the moonlight, wondering wh, 
world was indulging in a crazy war. Other little things wer, , 
such as whisking about in the tubes far underground; swee 
for sale at a confectioner’s booth in the Paddington Station 
taxis that turn around in the middle of the narrow streets 
booming of Big Ben; the extreme politeness of the Bobbies. 
continuous strings of perambulators, all containing one or » 
babies, but some with dogs and vegetables as well; innumerns 
bicycles, some tandem and some with trailers, some ridden by 
year-olds, and some ridden by eighty-five-year-olds; the difficuiss 
with transactions with guineas, pounds, half-crowns, flo 
thruppence, tuppence, pennies, h’ap’nies, and farthings 

Some of the things were notso little. The queues for everythis 
imaginable, for purchasing toilet articles, fish, meat, clothing 
waiting hours for a tram or bus; the complete blackout every nig 
year in and year out, the bombed-out areas, particularly whe 
St. Paul’s stands surrounded by acres of leveled areas and ty 
most magnificent of all, the will and quiet determination oj 
people practically beaten to their knees in 1940, yet cheerfu| g 
resolute to a man, woman, and child in their daily effort to brig 
about the defeat of an enemy who expected to invade their ho: 
land; to do this they were raising all the foodstuffs their gar 
and allotments would yield and they were cheerfully and enth 
astically foregoing and denying themselves things that we cons 
necessities. Well, I cannot put down all of my impressions but 
opportunity may come some day when I can write you of more 
them. Hope you are not bored with the few I have given 

England is quite cool all summer long. For the first week 
which time it took me to become more or less acclimated, | found 
it necessary to use a bit of heat in my room. It was illegal, sinceif 
was August, no, July, but I was cold. I soon became accustomed 
to 50 to 60-degree temperature so I did not need the fire 
wore wool all summer. I was duly grateful not to be bothered with 
hayfever, and have had none in N. Africa. Some objected to th 
fact that rain fell so often in England but it did not bother me m 

While we worked only seven days per week and were general 
able to leave the office by ten or eleven at night. While I was 
England I was able to spend all of my leisure time very profitably 
Occasionally I had to make trips to nearby towns and was ablets 
wangle a three-day leave when I went to London. I boughta 
English bicycle a few days after I was settled. When it was no 
raining (and sometimes when it was) I managed to see different 
parts of the town by selecting various routes from my office to th 
house. Having three speeds to the bike enabled me to negotiatt 
the hills without difficulty... . 

We went ashore in North Africa on December 6. Very surprised 
to find that some of the cities have tall modern buildings. | four 
my Spanish came in handy as nearly everyone seemed to know it 

The principal roads are few but the main route is paved acros 
Northwest Africa. In my travels I have covered a strip about 0} 
miles along the coast. I have not seen any camels, clephasts 
lions, and such, but plenty of Arabs, dogs, cats, and burros 
have lived within sight of the sea all of the time in two cites 
Lately I have been able to see the tops of snow-covered mountaims 
and hope to go skiing soon, if I can get a day off and the transpor 
at the same time. This past summer a policy was established tt 
each person to have a day off and transport to the beach wa 
made available. We went swimming once a week and we all & 
came very tanned. The water is cold but the sun is very bo 
The air temperature remains fairly low. In my office the highs 
point reached was eighty so you can realize that this is 4 
comfortable climate, particularly when I tell you that the wiste 
temperature here rarely drops below fifty. ; 

When my off-day comes around I really appreciate it and reat 
completely. Both at my former station and here I have been ve" 
fortunate in making friends with several French families; “ 
social contacts have assisted greatly in keeping me from feeling 


L. 
sick 
bo ge 
tt} 
. gst 
nia 
we 
mul 
¥ C 
ttal 
. t my 
eful 
| Air ral 
| pring t 
| hy 
the ™ 
Fre 
prem 
| or 
y sect! 
sh 
“orl 
Bo stat 
s ove 
cours 
1 
uit | 
rsonal 
will at 
ten 
FRAN] 
K, al 
ght ve 
nf 
nol 
rank 
When 
esse! 
gnific 
4 
» 
ead 
In 
married 
(00) 
‘ s her} 
be of 
Urougt 


14 No. § 

ol side — 
re “ ick vell as giving me an opportunity to practice French 
might be to get e relief from GI rations by partaking of some of the 
eve tl dul cooking each week. 
Misty glow’ ¢ Chr-tmas I was invited to have turkey dinner with a 
rcraft dete » fan On account of Darlan’s assassination on Christmas 
> normal we wer all placed on an armed alert and were forbidden to 
k to meu wr posts. At 12:10 p.m. I had prepared a note of regrets 
ring wher nj around to the family to tell them that I could not attend. 
night whe C0. happened to come to my desk just as I finished the note 
et quite ale (remarked to him that I was in the process of doing the most 
ering why ; able deed since my arrival in Africa. The outcome of two 
igs wens tes conversation was that I was excused for enough time to eat. 
1; sweet cal . my address and then sallied forth. When I finished eating it 
Station -)) o'clock that night. I went to the office. Everything was 
Y streets: eful so | rolled into bed and dreamed of the wonderful meal. 
Bobbies. ; ir raids have been very scarce during the past few months. 
one or p ing the last one I was outside and saw a German plane shot 
innume: a hy flak. Weare very grateful not to have to scurry to shelter 
idden by ¢ . middle of the night. Air-raid shelters are good places to 
he difficulss French as everybody talks violently all of the time, at least 
WHS, floral French do, but I prefer to absorb mine over the dinner table. 
S » organization is composed of British and American personnel. 
te everyths » section chief is an American Colonel, my sub-section chief is a 
- clothir " » Major, and in my immediate office there are other British 
t every nisl rs and enlisted men. We work in very close harmony, the 
ularly wiv y complaint being from the friends of our British co-workers, 
as and th tate that they cannot understand the Texas accent that pre- 
ation of 4 over the former pure English language of their comrades. 
cheerful » urse, the Californian objects somewhat, but it is not too 
fort to bra ult to overrule his objections, if not by logic, at least by volume. 
- their hor fren I think of all of you back home and wish I could write 
heir gar ronal letters. I hope that this effort will prove of some interest. 
and enth rill at least let you know that Iam O.K., that I have not for- 
we cons ten you and am wishing to be back with you as soon as possible. 
sions but 
u of mor: f 
Frank Reul 
ted, I found Prank REUL was a standby on the Society’s staff. It is hard to 


egal, since if k, and harder to say, that he will not come back. For nearly 
ght years he was a definite part of the organization—industrious, 


accustomed 
e fire asant, and efficient. Then the war took him. Sometimes war 
thered with snot return what it borrows; and this is what happened to 
cted to th rank 

T me mu When first he came to the office, he was just a school boy. First 
e generally essenger, but gradually taking on more responsibility, he became 
ile I was gnificant part in the mailing and clerical department. He was 
profitably the kind of chap to 
was able td R whom a job could 
bought a be given and then 
it was not 4 f forgotten. Frank 
e diffe would never let you 
ffice to th down. 


Everyone was 
sorry to see him go. 
Two years ago it 


) negotiatg 


y surprised 


I fous was. News came 
o know it from him quite fre- 
ved across quently; one of his 
about 5 letters was pub- 
elephants lished in the No- 
burros. | vember 1942 Civ 
wo cities ENGINEERING. He 
nountains was promoted to the 
transport rank of sergeant in 
lished for the Engineer Corps 
each was and in due course 
we all he was sent abroad 
very hot with his unit. 
e highes Frank Revut, 1918-1944 Finally he reached 
is av the Anzio beach- 
re winter It was there that a German shell found him on March 5. 
in the course of years Frank had grown to man’s estate. He 
od ee married his schooldays’ sweetheart and established his own home. 
een Ver) ie took a man’s place in the world and he paid a man’s price for 
fies; (a S heritage. But to those in the Headquarters office he was still 
eling to se of the “boys.” The staff and the Society were made richer 
Srough the work and character of Frank Reul. 
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Membership Identification for 
Service Men 


Ir 1s generally known by those in civilian life that military regula- 
tions prohibit the wearing of membership or fraternal insignia by 
commissioned officers and enlisted personnel of the Army and Navy. 
Many Society members have written to Headquarters requesting 
some means of identification, since the badge or pin may no longer 
be worn until return to civilian status. 

To meet this increasing demand, an identification card for ser- 
vice men has been printed and will be issued upon request to 
Society members in good standing who are in uniform with the 
Armed Forces. It is estimated from the sale of pins and badges 
prior to World War II, that 80 to 90% of the Corporate Members 
and Juniors identify themselves as members by displaying the 
Society insignia. The identification card should prove helpful to 
service men traveling both at home and overseas when visiting 
local, state, or national engineering societies of which they are not 
members. Generally, mail and reading-room facilities are available 
to Society members, and in some cases room accommodations may 
be had. 

The card will be issued as a temporary expedient, annually, for 
the duration. Thereafter it is believed that members will prefer 
to resume the wearing of the badge or pin. 


News of Local Sections 


Scheduled Meetings 


ALABAMA SECTION—Semiannual two-day meeting at the Whitley 
Hotel in Montgomery, Ala., on May 12 and 13. 

CoLorapo SecTion—Dinner meeting at the Edelweiss Res- 
taurant on May 8, at 6:30 p.m. 

ITHACA SECTION—Joint meeting with the Technical Societies 
of Broome County at the Arlington Hotel in Binghamton, N.Y., 
on May 19, at 6:30 p.m. 

NEBRASKA SECTION—Dinner meeting at the University Club 
in Lincoln, Nebr., on June 6, at 6:45 p.m. 

OKLAHOMA SecTiIon—Dinner meeting at the Michaelis Cafeteria 
in Tulsa, Okla., on May 8, at 3:30 p.m 

SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:15 p.m. 

St. Louis Sectron—Luncheon meeting at the York Hotel on 
May 29, at 12:15 p.m. 

SEATTLE Section—Technical meeting at the Hydraulics 
Building of the University of Washington on May 29, at 7:30 p.m, 

Texas Secrion—Luncheon meeting of the Dallas Branch at 
the Adolphus Hotel on May 1, at 12:15 p.m. 

Tri-City Secrion—Dinner meeting at the Muscatine Hotel 
on May 18, at 6:30 p.m.; inspection trip at 5:30 p.m. 

West Vrromia Section—Talk on “Postwar Problems for 
West Virginia” at a dinner meeting at the University Cafeteria 
in Morgantown, W.Va., on May 12 at 6:30 p.m. 


Recent Activities 


BUFFALO SECTION 


The March meeting of the Buffalo Section took the form of a 
joint evening session with the Engineering Society of Buffalo. 
Invitations had been sent to the other technical societies in the 
Niagara area, and there was a capacity audience. The speaker 
of the evening was A. C. W. Siecke, who gave an illustrated lecture 
on the raising of the former French liner, Normandie. Mr. Siecke 
is consulting engineer for the Merritt, Chapman and Scott Corpora- 
tion, which was in charge of salvage operations. 


CENTRAL ILLINOIS SECTION 


On February 29 members of the Springfield Engineers’ Club were 
guests of the Section to hear Capt. Arthur B. Collifiower, of the 
U.S. Army Air Corps, speak. Captain Colliflower explained, with 
the aid of a chart, the operation of the Army’s portable oxygen- 
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generating units. These units, mounted on large trucks, extract 
oxygen from the atmosphere. The oxygen is then compressed, 
cooled, liquefied, and finally bottled in steel cylinders for the use 
of aviators, especially at the higher altitudes. The speaker at 
the March meeting was Prof. J. J. Doland, supervising engineer 
of the University of Illinois Airport, who discussed the reason why 
a Class 4 airport was wanted in that region, and the obligations in- 
volved in building and operating it. An interesting feature of 
construction work was the drainage system, which provides for 
retention ponds that can store a one-hour rain of 1.6 in. for a 
period of two hours. The April meeting was devoted to a dis- 
cussion on the subject of collective bargaining. 


District oF CoLuMBIA SECTION 


At the February meeting of the Section G. Donald Kennedy, 
chairman of the Society’s Committee on Postwar Construction, 
discussed some of the problems that will arise in postwar construc- 
tion and emphasized the necessity of planning now for the peace. 
Discussion was led by Col. W. N. Carey, chief engineer of the 
Federal Works Agency; Gail Hathaway, head engineer for the 
U.S. Corps of Engineers; Earnest Boyce, senior sanitary engineer 
for the U.S. Public Health Service; Clifford A. Betts, civil en- 
gineer for the U.S. Forest Service; and F. W. Tuemmler, of the 
Maryland National Capital Park and Planning Commission. 
The technical program consisted of a talk on the effect of con- 
struction on our national economy—given by C. M. Upham, en- 
gineering-director for the American Road Builders’ Association. 


ILLINors SECTION 


The Illinois Section has recently had two joint meetings. On 
February 10 there was a joint luncheon with the Chicago Engineers’ 
Club, at which Ear! J. Felt spoke on the classification and char- 
acteristics of soils. Mr. Felt, who is assistant engineer for the 
Soils Cement Bureau of the Portland Cement Association, ex- 
plained the formation and classification of soils and their moisture- 
density relationship and the relation of these factors to load- 
bearing tests. The March meeting took the form of a joint 
session with the Western Society of Engineers. Preceding the 
technical program, the Section entertained at dinner in honor of 
the speaker, Wilbur M. Wilson. Professor Wilson, who is a 
Director of the Society and research professor of structural en- 
gineering at the University of Illinois, spoke on ‘Fatigue as a 
Factor in Structural Design,’ giving a summary of the work in this 
field that has been under way at the university for a number of 
years 

INDIANA SECTION 

A discussion on the increasing utilization of mechanical horse- 
power by military units comprised the technical program at the 
March 3d meeting of the Section. This was given by Alfred 
Campbell, vice-president of Marmon-Herrington, Inc., who cited 
personal experiences with engineers from foreign countries, who 
come to the Marmon-Herrington plant for instruction in the use 
and maintenance of equipment. During the business session 
Frank C. Tolles, Director of the Society, discussed Society Affairs 
of interest to the Section 


ITHACA SECTION 

Recent meetings of the Ithaca Section have been addressed 
by Ellsworth L. Filby, principal assistant engineer for Black and 
Veatch, of Kansas City, Mo., and Dr. L. A. Maynard, professor 
of nutrition and director of the U.S. Nutrition Laboratory at 
Cornell University. The former spoke on postwar planning, while 
Dr. Maynard's subject was ‘‘Wartime and Postwar Food Problems.” 
The March meeting took the form of a joint session with the 
Cornell University Student Chapter, which was addressed by 
Howard E. Whitney. Mr. Whitney, who is construction super- 
intendent for Agfa Ansco, of Binghamton, N.Y., gave an il- 
lustrated talk on “Power Development on the Susquehanna.”’ 


Kansas City SECTION 

“Superhighways for Kansas City’’ was the subject of discussion 
at the March 24th meeting of the Section. This was presented by 
John M. Picton, chief planning engineer of Kansas City, who 
introduced his talk with a review of the subject of city planning, 
coming down to the present day with its rational and practical 
method of attacking the problem of zoning. Mr. Picton had a 
number of charts showing the relationship between population 
density, topography, and existing transportation facilities. 
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KANSAS SECTION 


At the annual business meeting of the Section—he'd in 7, 
on February 11—the following new officers were elected for 
coming year: L. V. White, president; George S. Knapp, vw 
president; and John W. Frazier, secretary-treasurer Ay 
spection trip through the Seymour Company’s egg irying , 
at Topeka was the feature of the technical program at the y,. 
meeting. Preceding the trip, E. C. Heinsohn explaines « 
operation and output of the plant 


Los ANGELES SECTION 


On March 8 Howard F. Peckworth, assistant to the Seer. 
of the Society, addressed the regular monthly dinner meerin. 
the subject of collective bargaining. Next on the program. 
Robert E. Vivian, dean of the college of engineering at the 
sity of Southern California, whose subject was “Our Engines 
Colleges at War.” The final speaker was a member of the Ans 
Air Corps—Lt. Thomas C. Dick—who described the rigor 
horrors of taking Flying Fortresses and other bomber: 
Germany, France, the Near East, Italy, and the Ploestj oij 4 
Wounded in his first flight over Occupied France, Lieutenant )) 
gave a vivid description of his reaction. He is the recipie; 
numerous awards and decorafions for his successful sorties 


MARYLAND SECTION 


At the regular March dinner meeting Brig. Gen. C. L. Stuy 
vant, assistant chief of engineers of the U.S. Army, spoke 
“Engineer Operations in Overseas Theaters.” General Sturj 
vant, who recently returned from a tour of the Alaskan Highw; 
and an inspection of engineer installations throughout the Paci 
area, described in detail the activities of the combat enginee 
aviation engineers, and the Alaska service troops in the vari 
war areas and showed slides, depicting Army Engineers at we 
in these theaters of operation. A short sound film, entith 
“They Deliver the Goods,’ concluded the program. 


METROPOLITAN SECTION 


“Welding in Postwar Steel Construction” was the subje 
discussion at the March 15th meeting of the Section, the prin 
speaker being LaMotte Grover, welding engineer for th 
Reduction Sales Company, of New York, N.Y., who had prepar 
an illustrated paper on the subject. Mr. Grover discussed 
developments in the structural steel fabricating industry, w 
forecast an extensive use of structural welding, and described 
tails of design for ships, bridges, and other large welded struct 
intended to insure sound workmanship and avoid serious shrin 
strains and distortion. The paper concluded with a review 
what has been learned from experience and research 

During March the Junior Branch of the Section held two m 
ings. The “‘warspeed” method of constructing industrial bu 
ings was described by C. S. Evans, of the Mahoney-Troast ( 
struction Company, at the March 8th meeting. Moving pictur 
illustrated his talk. On March 22, Lee Fah Yih, of the Ch 
Institute of America, spoke on ‘““The Development of China i 
Postwar Years.”” Dr. Yih estimates that 180,000 engineers o/ 4 
branches will be required to direct the reconstruction of China 
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MICHIGAN SECTION 


The February 4th meeting of the Section, which took pla 
at the University of Michigan in Ann Arbor, was devoted 
business discussion. Later in the month there was a meeting 
Detroit, at which Lt. Col. Arthur B. Morrill, senior santtar 
engineer for the U.S. Public Health Service, spoke. Color 
Morrill, who was formerly engineer of sewage treatment for ‘ 
city of Detroit, discussed his experiences during the past two yea! 
in Burma, India, and China, stressing the work of the Publ 
Health Service and its efforts to further the war effort by improvins 
sanitary conditions in the Far East. Since Colonel Morrill ha 
spent some time in China a number of years ago he was able ' 
make interesting comparisons. 


Mip-Missour! SECTION 


On March 24 members of the Mid-Missouri Section gathers? 
at Rolla for a dinner meeting. The principal speaker was (ur 
L. Wilson, dean of the Missouri School of Mines, who discusses 
the international, racial, and labor situations with which \ 
engineer will have to cope in his work after the war. Dean W ilsor 
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'4, N 
ced the ‘act that the engineer will not be able to do his work 
# he docs not have a proper perspective on these problems. 
eld in Toe 
an New Mexico Section 
Knapp, via ne February meeting of the New Mexico Section took the 
urer, Ap = of a t session with the New Mexico Society of Engineers 


drying pi eld at the time of the Ninth Annual Highway Engineering 
at the Ma ference in Albuquerque. Collective bargaining for engineers 
‘XPllained subect of discussion, the principal] speaker being Raymond 
yi]. At the March meeting, which was held in Santa Fe, 
_jon Ferguson spoke on the relationship between the architect 
Mr. Ferguson is associate professor of civil 


i the engineer 

the Secrety gineering at the University of New Mexico. 

NORTHEASTERN SECTION 

rOgran 

t the Uni wring the annual business meeting—held in Boston on Jan- 

Engineer » 244—the following new officers were elected for the coming 

Of the Ams Francis H. Kingsbury, president; William M. Bassett, vice- 

Tigors -sident; and Emil A. Gramstorff, secretary-treasurer. The 

ombers skers and guests of honor were Richard Shaw, president of the 

Sti oil field .sachusetts State Association of Architects, who discussed 

itenant | necessity of cooperation between engineering and architectural 

recipier roups; and Charles M. Spofford, Boston consultant and former 
ties »-President of the Society, whose subject was the current work 
‘ ctatus of the Society. Speakers and guests of honor at the 
farch dinner meeting of the Section were Malcolm Pirnie, newly 
~ L. Stung ted President of the Society; James E. Jagger, Acting Assistant 

Y, Spoke retary of the Society; and Charles B. Breed, Director from 

eral Sturd strict 2. All discussed various phases of Society affairs. Lt. 

an Highwe mdr. Eugene J. Peltier, of the Civil Engineering Corps of the 

t the Paci 5. Naval Reserve, concluded the program by showing a film on 

t enginee e Sea Bees 

the vari NORTHWESTERN SECTION 

= od On April 3 the Section had for guests a number of Student 

— spter members. Following dinner, prizes of engineering hand- 
ks were presented for scholastic achievement at educational 
titutions in the District. The recipients were James Peterson, 

South Dakota State School of Mines; William M. McEnroe, 

Subjec he University of North Dakota; and Quentin Bohne, Norbert 

= pre rson, and John Loeffler, of the University of Minnesota. The 

Or the ting was then turned over to F. W. Thorstenson, president of 

d Prepat ior Forum, which was in charge of the program. Mr. 

Passed rstenson introduced Robert E. Albrecht, of St. Paul, who 

soa , presented an outline of postwar plans for St. Paul. 

scribed 

structur OKLAHOMA SECTION 

— : t 1944 meeting of the Oklahoma Section, which was held 

klahoma City on March 18, consisted of two sessions—a business 

a ting in the afternoon and a technical program following dinner 

rial bai B the evenmng The principal speaker at the second session was 

neat € Lee Owens, professor of history at Oklahoma City University. 
te Major Owens spoke on the coming invasion of Western Europe 

Se Ch and discussed the probable disposition of Germany after victory. 

na PITTSBURGH SECTION 

ot Chin A jot meeting with the Engineers’ Society of Western Pennsyl- 

ania took place on February 29. Other participating groups were 
Pennsylvania Society of Professional Engineers and the 

“_— jpeg section of the Society of American Military Engineers. 

veoatr \ talk on the activities and accomplishments of the Sea Bees 

esting my 4 the technical program, the speaker being Comdr. 
sanitar larold B. Buse, assistant director of the Construction Division 

Color ' the Bureau of Yards and Docks. The March meeting was 

for | given over toa discussion of the report of the Committee on Em- 
sa wang yment Conditions. Howard F. Peckworth, assistant to the 

e Publ secretary of the Society, was the speaker. 

PROVIDENCE SECTION 

rrili 

s able t The Providence Section held two meetings in March. On the 
‘th Archie N. Carter, assistant editor of Engineering News-Record, 
gave an illustrated talk on the building of the Inter-American 

‘giway. Mr. Carter recently returned from a trip to view this 
sathered ae project, so he was able to give many interesting details 

5 Curti ‘ving conditions in the countries through which the road passes. 

‘ot. Paul J. Halloran, of the Civil Engineering Corps 

ich the ad bie avy, explained the under-water method of concreting 
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SACRAMENTO SECTION 

On March 14, the Section was privileged to witness the first 
showing in Sacramento of the film, ‘War Department Report,’’ 
prepared by the General Staff for the information of Congress. 
On the 21st, Mark Falk, of the Los Angeles Section, reported on 
how the Board of Registration of Civil Engineers, of which he is a 
member, has met various war problems. At the final meeting 
of the month, State Mineralogist Walter W. Bradley recited the 
disappointing history of the steel industry in California, concluding 
that the future was bright for electric furnace alloy steel, but that 
blast furnaces could not afford to pay more than 1.5 mills per 
kwhr. 


St. Louis SECTION 


A special meeting of the St. Louis Section was called on Feb- 
ruary 28 te discuss collective bargaining. The technical program 
at the March meeting featured a talk by D. Howard Doane, 
chairman of the new Missouri State Commission of Resources and 
Development. Mr. Doane stated that broad powers have been 
given the commission to investigate the natural resources and 
possibilities of industrial development in the state and outlined 
some of the resources that will be investigated. 


SYRACUSE SECTION 

The Syracuse Section reports dinner meetings in January 
and March. At the first of these W. G. Bickel, chairman of the 
Carrier Corporation Postwar Planning Committee, discussed the 
problems confronting postwar industry. The speaker and guest of 
honor at the March meeting was William I. Meyers, dean of the 
New York Agricultural College at Cornell University. His topic 
was “The Current Food Situation and the Future Outlook.” 


TACOMA SECTION 


Matters of interest to the Pacific Northwest formed the topic 
of discussion at the February dinner meeting of the Section. 
First Arthur Johnson, hydraulic engineer for the Water and 
Power Division of the U.S. Geological Survey, reported on mapping 
and river survey work being carried on in the Northwest in con- 
nection with the possible future development of hydroelectric 
projects. Numerous possible sites were discussed, and maps show- 
ing the extent of the surveys being made were displayed. Then 
Fred M. Veatch, district engineer for the Survey, presented a 
report on the timber resources of the state of Washington, il- 
lustrating his talk with graphs and maps. The report empha 
sized the need of a more complete timber economy for the state 
if a sustained yield of timber is to be attained 

VIRGINIA SECTION 

The annual meeting of the Virginia Section took place in Rich- 
mond on February 18. Following dinner, the new officers were 
introduced. These are T. W. Roby, president; Richard Messer, 
first vice-president; R. A. Marr, Jr., second vice-president; 
and R. Stuart Royer, third vice-president. P. A. Rice con- 
tinues as secretary-treasurer, and C. L. Torrence was appointed his 
junior aide. A talk by Gen. James A. Anderson on postwar 
public works comprised the technical program. General Ander- 
son, who is commissioner of the Virginia Department of High- 
ways, believes that such public works should be self-liquidating 
and that the plans for them should be so complete that work 
can be started immediately after the close of the war. In the 
discussion that followed A. J. Saville stated that, in his opinion, 
private construction would have to provide the greatest part of 
postwar construction and that the public should be educated to 
this idea. 

WISCONSIN SECTION 


The use of air-entraining cement was described at the March 
30th meeting of the Section by W. D. Kimmel, district engineer 
for the Portland Cement Association, In his talk Mr. Kimmel 
pointed out that “‘concrete pavement built with air-entraining 
portland cement is highly resistant to freezing and thawing and to 
the application of salt and sodium chloride to remove ice."’ Some 
salts eat into the surface of other pavements and cause unsightly 
scaling. Robert A. Burmeister, city testing engineer for Mil- 
waukee, next described the city’s success with this type of cement 
and stated that their specifications now require its use on all 
concrete pavements. Colored motion pictures on soil-cement con- 
struction and limited access roads concluded the program. The 
February meeting was given over to a discussion of collective 
bargaining. 
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ITEMS OF INTEREST 


About Engineers and Engineering 


Fiftieth Anniversary Cele- 
brated by Underwriters 
Laboratories 


ENGINEERS and contractors have long 
depended upon products approved by 
Underwriters’ Laboratories, Inc., because 
of their reliability. Not many, however, 
know the history of service upon which 
this reputation has been built. The 
Underwriters’ Laboratories is a non- 
profit organization, sponsored by the 
National Board of Fire Underwriters, and 
was started in Chicago in 1894. The first 
laboratory was a single room over Fire 
Patrol Station No. 1 on Monroe Street, 
and its primary function was to follow 
the fire horses to each call and determine 
the cause of the fire—if possible. 

About this time the United States 
began to see the birth of many new indus- 
tries. With the accidental discovery 
in North Carolina in 1892 of a method of 
making acetylene gas commercially, its 
use for lighting soon became known and 
before long tinsmiths and druggists in 
many towns collaborated to produce acety- 
lene lighting equipment for homes, 
stores, hotels, and offices. Widespread 
use of these crude generators, made with 
little knowledge of the hazardous nature 
of the gas employed, resulted in explosions 
and fires, and loss of life and property. 
The testing of acetylene generators and 
lighting equipment became an important 
activity for the small laboratory, which 
with its meager testing equipment and 
hand-made apparatus became cluttered 
with acetylene generators, spark arresters, 
gasoline and kerosene lamps, electrical 
wiring devices, and arc-lighting equip- 
ment. Whether the blowing of one or 
more acetylene generators through the 
roof had anything to do with it is not 
clear, but it is known that some of the 
overflow of these devices waiting for test 
was moved to other buildings where addi- 
tional space was obtained. 

Outgrowing its original and supple- 
mentary locations, the organization now 
moved to a brick building at 67 East 21st 
Street, Chicago, which had been a school 
and gymnasium. This was the first com- 
plete building to be occupied by the 
Laboratories and it seemed amply spa- 
cious, but with the influx of new devices 
for test, it too became overcrowded in 
a few years. Construction of an Under- 
writers’ Laboratories’ building seemed to 
be the solution. 

“The City Unburnable,”’ as the present 
main testing station on Ohio Street in 
Chicago has been rather loosely termed, 
was begun in 1904 on land acquired on a 
99-year lease, and later purchased. The 
first unit, only a small building 50 by 100 
ft, three stories and a basement on the 
front half, and one story in the rear, was 
occupied in 1905. Five or more additions 
since the original building was erected 
give the testing station a total of ap- 


proximately 130,000 sq ft of floor area. 
The buildings in this group were designed 
to be, and are today, among the best 
examples of fire-resistant construction in 
the country. 

In the fifty years that have elapsed since 
its origin, the objectives of Underwriters’ 
Laboratories, or its reasons for being, 
have remained the same—to reduce the 
dangers to life and property. Fire, the 
original consideration, is still the principal 
one at the Laboratories today. The 
prevention of other hazards, however, is 
also included in the scope of activities. 
Once the engineers were jacks of all trades; 
today they are specialists in either the pro- 
tection, hydraulic, gases and oils, chemical, 
electrical, casualty and automotive, or 
burglary protection departments. 

To date 375,000 products have been ap- 
proved by the Underwriters’ Laboratories 
and are listed in its booklets of tested and 
inspected items. As 50% fail the first 
time they are tested, many more than 
375,000 products have been investigated. 
The 5,000 manufacturers of approved 
devices, materials, and systems produce in 
a normal year, in their more than 5,500 
factories, half a billion of these safe- 
guarded articles. The laboratory has 
every right to be proud of its accom- 
plishments in these 50 years. In rendering 
this service, it is the only successful 
organization of its kind in the world. 


Reinforcing Specifications 


Revised 


NATIONAL Emergency Specifications for 
reinforced concrete buildings (War Produc- 
tion Board Directive 9) have been 
amended to increase the amount of rein- 
forcing steel that may be utilized, to ex- 
empt from their provisions small projects 
using less than 5 tons of steel, and to elimi- 
nate some of the paper-work requirements 
for the construction industry. 

A similar reduction in paper-work re- 
quirements was made in Directive 8, 
governing structural steel for buildings, 
and Directive 29, governing stress grade 
lumber for buildings. Simultaneously, 
Directive 8 was amended to exempt from 
the specification provisions any project 
using less than 5 tons of steel. The 
amendments to the three directives be- 
came effective March 30, 1944. 

In reinforced concrete construction, 
WPB Directive 9 is amended to permit the 
use of about 5% more reinforcing steel, 
with a consequent reduction of about 10% 
in the size of concrete beams and columns. 
This will reestablish design practices that 
were in common use before the war. 
From now on it will not be necessary for 
building designers to file a certificate de- 
claring that the National Emergency 
Specifications for the design of Reinforced 
Concrete Buildings have been followed. 


Building projects involving the yo 
tons or less of reinforcing steel a», 
exempt from the necessity of com 
with the national emergency specifics 
However, the increased working str 
in reinforcing steel required by the oy . 
emergency specifications have not 
modified in this amendment. 


N. G. Neare’s Column 
Conducted by 
R. Rosrnson Rowe, M. Aw Soc. 


Last March Professor Neare maj 
problem of the portward winding tra 
the USS Sidewinder after a bomb stra 
bent its keel to a 15-ft middle ording 
Later some of us engineers expr 
skepticism. “It’s fact,” persisted 


Professor, “except that names of veel 


and correspondent had to be conceale 


aliases for the duration. The skipper wal 


a bright chap; assuming him perfect, } 
long did it take him to reach port?” 


“T’ll cut and try for a start,” offerd 


Joe Kerr. “Obviously the ratio 
(around the loop AB) to ? (the ten 
distance AB) must be a minimum 

s = 24a +f and / = 24 sin a; letti 


re = UV, ound a = tana - 


= (0.68342 (by cut-and-try). Then :/ = 


sec a = 1.2896 and the elapsed time » 
be 1.2896 x 250/30 = 10.747 hours 


“Not unless the distance to port is a 


exact multiple of AB, which it isn't 
protested Ken Bridgewater. “I'd run 
full loops plus 3.75 miles at each end 

10.678 hours.” 

“Better yet,” advised A. N. Nutt, 
the end arcs CA subtend an angk 
Then if m is the number of loops, the t 
arc distance S = 258 + 24na + nr 
L = 250 = 25sin a + 24nsin 8. Lett 


= (>) = 0, we find 8 = a. Obvious) 


n = 16, whence sin a = 250/409 and the 


elapsed time will be 10.6413 hours.” 


i “Very, very, very close,”” conceded the 


Professor. ‘“‘But after finding 8 = a,) 
should have expressed S in terms of * 


S = nx + (25 + 24n) sin 35 + ts 


Then letting dS/dn = 0, you would ha 
found » = 15.456. Since m must be an" 
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re likely to be 15 than 16. 

15, sin a = 50/77 and the 
_4 time 1s 10.6405 hours, a saving of 
* "q was a max-min problem in 
where one variable must be 
combination I’ve never seen 


re the argument begins, I 

+» tell of a party of Sea Bees and 

that crash-landed on Knott Atoll. 

that rescue from this uncharted 

vas improbable and that overpopula- 

{ the island would mean starvation, 

» survivors drew up and signed a 

«- Charter, which read in part: “We, 

odersigned first generation on Knott 

bind ourselves and our descendants 

‘s code—first, the Ten Command- 

.. second, there shall be no intermar- 

between different generations or be- 

on first cousins; third, no woman shall 

- more than three children... .’ To 

st population did the Charter limit the 
rth generation on Knott Atoll?” 


here were no Cal Klaters. Closest 
+ the anonymous A. Nuther Nutt, 
ord Jenney (10.649 hours), Leon Bes- 
10.667 hours), A. M. Woodall (10.678 
and A. M. GG... . (10.690 hours). 
we of these were landlubbers who as- 
i the data were in statute miles; for 
sarison, their answers have been multi- 
i by 1.15155. Also acknowledged are 
rect delayed-in-the-mail solutions to the 
»pery-ladder problem (February) from 
W. Borders, Samuel B. Folk, John C. 
rior, and Walter L. Shilts.| 


Re-Survey of “Second Mile”’ 
Published by E.C.P.D. 


ProressIONAL development of young 
ngineers is the concern of a new pamphlet, 
The Second Mile, a Re-Survey,” by 
V. E. Wickenden, which has recently been 
lished by the Engineers’ Council for 
rofessional Development. Dr. Wicken- 
who is president of the Case School of 
ipplied Science, has revised his earlier 
rk, ‘The Second Mile,” with the goal 
presenting especially an appeal to the 
itions of young engineers. 
The differences between a technician and 
b professional person are clearly presented, 
ng with the need of an engineer for his 
rolession. As the title, which is taken 
n the Sermon on the Mount, implies, 
author insists that an obligation is as- 
| by every person entering a profes- 
n to render a service over and above 
tat required by assigned tasks. 
ver 16,000 reprints of the earlier 
Pamphlet have been circulated, mainly 
schools, societies, and industries. In- 
‘it was because of the enthusiastic re- 
tion of the original address that Dr. 
senden was persuaded to prepare the 
shortened and modified version. 
pies of the new edition can be obtained 
the Engineers’ Council for Profes- 
‘tonal Development, 29 West 39th Street, 
vew York 18, N.Y. The price is $3.00 
per dundred, 5 cents each in small quanti- 
®, and 10 cents for a single copy. 
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NEWS OF ENGINEERS 


Personal Items About Society Members 


Cares E. De Levw has returned to 
private consulting practice in Chicago 
after serving for several years on the con- 
struction of the Chicago subway in the 
capacity of acting chief subway engineer. 


Epwarp W. Busu announces his retire- 
ment as engineer for the Aetna Casualty 
and Surety Company, of Hartford, Conn., 
with which he has been associated since 
1917. His position will be filled by 
Tuomas FrRAHER, formerly field engineer 
in the bond department of the company. 


Jacos WEGWEISER has been promoted 
from the rank of lieutenant (jg) in the 
Civil Engineering Corps of the U.S. Naval 
Reserve to that of lieutenant. For the 
past year he has been serving in the South 
Pacific as a civil engineer officer in the 
Construction Battalions. 


J. Monroe Jornson has received 
President Roosevelt's appointment as Di- 
rector of the Office of Defense Transporta- 
tion to succeed the late Joseph B. East- 
man. A native of South Carolina, Colonel 
Johnson has been a member of the consult- 


J. MonroOE JOHNSON 


ing firm of Johnson and Roberts, of 
Marion, S.C., since 1898. From 1935 to 
1940 Colonel Johnson was Assistant Secre- 
tary of Commerce, and since 1940 he has 
been a member of the Interstate Com- 
merce Commission, with headquarters in 
Washington, D.C. Colonel Johnson was 
a volunteer in the Spanish-American War 
and served overseas with the 17th Engi- 
neer Regiment in the first World War, ris- 
ing from the rank of major to that of 
colonel in command of the regiment. 


Roy W. Crum, director of the Highway 
Research Board of the National Research 
Council, was elected president of the 
American Concrete Institute at the an- 
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nual meeting of the organization, which 
was held in Chicago on March 2. At the 
same meeting two other members of the 
Society—Dovuc tas E. Parsons, of the 
Bureau of Standards in Washington, D.C., 
and JoHN R. NicHo Boston consultant 
—were elected vice-presidents of the In- 
stitute. 


Joun C. H. Les, deputy theater com- 
mander and commanding general of the 
Army Services of Supply in the European 
theater, was recently promoted from the 
rank of major general to that of lieutenant 
general. Two other members of the So- 
ciety in the Services of Supply—Harry B. 
VAUGHAN and Ewart G. PLANK—have 
been promoted from the rank of colonel to 
that of brigadier general. The former is 
commander of the western base section of 
the Services of Supply, while General 
Plank commands the eastern base sector. 


EvcGene T. Crancu, formerly president 
of the New Rochelle (N.Y.) Water Com- 
pany, is now director of public works for 
the City of New Rochelle. 


WiiiraM N. Downey, of Arlington, Va., 
has been appointed engineer of bridges in 
charge of the bridge department of the 
Seaboard Air Line Railway. 


HERMAN D. Brice, hydraulic engineer 
for the U.S. Geological Survey, was re- 
cently transferred from the Albany (N.Y.) 
office of the Survey to the Jamaica (N.Y.) 
office. He will be in charge of stream-gag- 
ing activities in Westchester, Nassau, and 
Suffolk counties. 


H. Wisevy has resigned as en- 
gineer-manager of the Urbana-Champaign 
(Ill.) Sanitary District in order to devote 
full time to his duties as executive secre- 
tary and editor of the Federation of Sewage 
Works Associations. 

FRANK R. S. Layne, chief engineer of 
the Bessemer and Lake Erie Railroad, is 
the new president of the American Railway 
Engineering Association. He was elected 
to this office at the annual meeting of the 
Association, which was held in Chicago, 
March 14 to 16. 


SAMUEL M. ELLSworTH, consulting en- 
gineer of Boston, Mass., was elected presi- 
dent of the Boston Society of Civil Engi- 
neers at the 96th annual meeting of the 
organization, which took place on March 
22. Other members of the Society hon- 
ored at the meeting include RaLpu W. 
Horne, of the Boston firm, Fay, Spofford 
and Thorndike, who received the Desmond 
FitzGerald Medal; and Tuomas R. 
Camp, professor of sanitary engineering at 
Massachusetts Institute of Technology, 
who was awarded the hydraulics section 
prize. ArtTHUR T. SAFFORD, consulting 
engineer of Lowell, Mass., was elected to 
honorary membership in the organization 
during the meeting. 


STANLEY T. BARKER has been promoted 
from the rank of commander in the Civil 
Engineering Corps of the U.S. Naval Re- 
serve to that of captain. Captain Barker, 
who is a member of the U.S. Naval Avia- 
tion Mission to Lima, Peru, is serving as 
Director de Construcciones Civiles in the 
Cuerpo Aeronautico del Peru (the Peru- 
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vian Air Force) and has the relative rank 
of Colonel in the C.A.P. 

F. E. Spurney recently joined the staff 
of Luther and Wood, engineers of Wash- 
ington, D.C. For the past five years Mr 
Spurney has been building engineer for 
the Board of Governors of the Federal Re- 
serve System, with headquarters in the 
same city 

S. C. Goprrey, brigadier general, Corps 
of Engineers, U.S. Army, has been 
awarded the Legion of Merit. The cita- 
tion accompanying the award reads in 
part: “For exceptionally meritorious con- 
duct in the performance of outstanding 
services as engineer, GHQ Air Force, and 
Air Force Combat Command, from May 
21, 1941, to March 8, 1942. General God- 
frey rendered distinguished service in di- 
recting the growth of the aviation engineer 
component of the Army Air Forces 
His personal contribution to the develop- 
ment of the transportable steel landing 
mat is an achievement of outstanding 
note."’ General Godfrey is now with the 
Army Air Force in the India Burma Sector 
of the China Burma India Theater. 

Joserpu K. Gannett, vice-president of 
the Austin Company and, since 1928, 
eastern district manager, has been ap- 
pointed director of engineering, in charge 
of engineering and research, with head- 
quarters in New York. 


DECEASED 


Wittram Westey AmBuRN (M. 
civil and consulting engineer of Portland, 
Ore., died there on February 27, 1944. 
Mr. Amburn, who was 79, had for many 
years maintained a consulting practice in 
Portland. One of the projects on which 
he was engaged was the construction of 
the Bull Run pipe line for the Portland 
water supply. 

Orro Decen (M. ’10) retired 
engineer of Alameda, Calif., died suddenly 
at his home there on February 19, 1944. 
Mr. Degen, who was 79, spent practically 
his entire career as engineer and superin- 
tendent of construction for the Quartermas- 
ter Corps of the U.S. Army, stationed at 
Alameda. He retired in 1935 

Geric (M. '02) retired civil 
engineer of Arkadelphia, Ark., died at his 
home there on April 3, 1944, at the age of 
78. Mr. Gerig was assistant engineer for 
the Mississippi River Commission from 
1890 to 1905; division engineer on the 
construction of Gatun Dam at the Pan- 
ama Canal from 1905 to 1908; chief en- 
gineer of the Pacific and East Railroad 
from 1909 to 1915; and engineer in charge 
of the Anchorage division of the Alaskan 
Railroad from 1917 to 1923. In the latter 
year Mr. Gerig became connected with the 
Office of the Chief of Engineers, finally 
serving as head engineer in the Washing- 
ton office. He retired in 1938 

Gustave Hanson (M. '25) 
president and general manager of the G. A. 
Hanson Company, Inc., of Tampa, Fla., 
died on December 15, 1943. He was 49 
From 1916 to 1919 Mr. Hanson was gen- 


eral superintendent of the Tampa Dock 
Company; from 1919 to 1920, with the 
Aberthaw Construction Company of Bos- 
ton; and from 1920 to 1926, chief engi- 
neer for G. A. Miller, Inc., Tampa Builders. 
From the latter year on he headed the 
G. A. Hanson Company. 

Tomas Emmet Leany (M.’21) retired 
civil engineer, died in Canton, Ohio, on 
March 9, 1944, at the age of 67. Mr. 
Leahy retired in 1942 after many years as 
supervising engineer in the Quartermaster 
Corps of the U.S. Army. He supervised 
construction of several large government 
buildings, and from 1928 to 1933 was su- 
pervising engineer for the Barksdale (La.) 
airfield. Later he constructed other air- 
fields in Texas. His last assignment was at 
Columbus, Ohio, where he was in charge 
of the construction of a storage depot for 
the Army Ordnance Department. 

Joun Patrick Myron (M. ’20) vice- 
president and chief engineer for the F. B. 
Leopold Company, Inc., of Pittsburgh, 
Pa., died on March 21, 1944. Mr. Myron, 
who was 63, was for some years a member 
of the consulting firm of Hudson and 
Myron, with headquarters in Pittsburgh. 
He had also been secretary and general 
manager of the Pittsburgh Filter and En- 
gineering Company. In 1931 he became 
connected with the F. B. Leopold Com- 
pany, Inc 

GrorGE ALEXANDER ORROK (M. '06) 
consulting engineer of New York, N.Y., 
died at his home at Riverside, Conn., on 
April 6, 1944, at the age of 77. Mr. Orrok 
had made important research contribu- 
tions in the field of heat transfer, in con- 
densers and furnaces. In 1898 he joined 
the New York Edison Company as a 
draftsman, and nine years later was ap- 
pointed mechanical engineer. From 1914 
to 1928 he was consulting engineer for the 
company, serving as consultant on many 
of the company’s large power stations and 
hydroelectric projects. Since 1928 he had 
been associated with David M. Myers 
and Willam A. Shoudy in independent 
consulting practice. 

Grrrorp Lawson Osporne (Assoc. M. 
'36) lieutenant (jg), U.S. Coast Guard Re- 
serve, died in Honolulu, Hawaii, on March 
3, 1944. Ina few days he would have been 
46. A veteran of the first World War, 
Lieutenant Osborne went to Honolulu in 
January 1941 in a civilian capacity with 
the Coast Guard. He received his com- 
mission in February 1943. Before going 
to Hawaii he had been county engineer 
of Wahkiakum County, Washington, and 
had maintained an engineering practice 
at Cathlamet, Wash. 

ARTHUR EpmMuND (M. chief 
engineer of the Central Railroad of New 
Jersey, died in a hospital at Bound Brook, 
N.J., on March 21, 1944. He had been 
stricken a few hours earlier on a train en 
route from the Jersey City offices of the 
Central Railroad to his home at Abington, 
Pa. Mr. Owen, who was 68, had been 
connected with the Central Railroad of 
New Jersey for forty-five years—for 
twenty-seven years as chief engineer. Si- 
multaneously, for part of this period, he 
was also chief engineer for the Reading 
Railroad 
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Joun RicHarps (M 13) 
of the land department of the Woga 
(Ala.) Iron Company, died in Bigs 
ham, Ala., on January 28, 1934. je 
who was 77, was born in Engiaats 
gained his early engineering expres 
Newfoundland. He then came » 
United States, where he was assistas 
gineer for the Southern Railway (jm 
1901) and chief engineer and genera] 
perintendent of the Galloway Coal Gu 
pany (1901 to 1908). Beginning in jam 
he was for a number of years presides 
the Birmingham Fuel Company. 


ALFRED MERRITT QUICK (M."1§) 
engineer for the U.S. Fidelity and Gaal 
anty Company of Baltimore, diet 
March 31, 1944, at the age of 77. Des 
Mr. Quick’s admiaistration as wate » 
gineer of Baltimore (1900 to 1911), pig . 
were drawn for enlarging the Loch Raw: 
Dam and for building the filtration oy 
He was first to use the chlorine methaid 
disinfecting a city’s water supply. Py 
some years Mr. Quick maintained a os 
sulting practice in Baltimore, and for a 
past twenty years had been chief engings 
for the U.S. Fidelity and Guaranty Gos 
pany. 

FRANKLIN HENRY Rossins (MW 
who retired last year as designing exp 
neer for the New York City Board 
Water Supply, died at his home there a 
March 12, 1944. His age was 72. M& 
Robbins’ early work was with engineering 
firms engaged in constructing water work 
in Boston and Pittsburgh. In 1907 i 


joined the staff of the Board of Wate BS 
Supply, which was then engaged on th Pe 
construction of the Catskill Aqueduct. 
1917 he was made designing engineer ia 

(Str) Tomas Ropert Joun Wass 
(M. '16) retired engineer of Hatch Bnd 


Middlesex, England, died recently at the 
age of 81. Born in South Africa, & 
Thomas was educated in England and 
then returned to South Africa, where 
was engaged for a time in diamond and 
gold mining. Later he went to Indu 
where he spent many years. He designed 
and constructed an irrigation system i 
Punjab and became chief engineer of Pun 
jab and inspector general of irrigation @ 
India. He also inaugurated an irrigatiom 
system for Siam, and had advised on # 
rigation developments in Iraq, 
and the Argentine. He retired in 1935amq 
returned to England. 


Sipney Woxre (Assoc. M 
'19) since 1926 chief structural 
for Smith, Hinchman and Grylls, archi 
tects and engineers of Detroit, Mich., die 
in that city on February 10, 1944. Hew 
54. Early in his career Mr. Wolfe taught 
at his alma mater, the University of 
nois. During this period he prepared 
book, Graphical Analysis, that became 
standard text. At the outbreak of the is 
World War he became connected with iq 
Emergency Fleet Corporation and we 
stationed in Philadelphia. In 1919 h¢ 
went to Detroit to join the staff of Smits 
Hinchman and Grylls, where he remame 
for the rest of his life except for a two-y@ 
period as chief engineer for the Gabrn 
Steel Company, of Detroit. 
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